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There’s a Connector for every purpose in the wide range manu- 
factured by Plessey. 


Whatever your requirement—be it in connection with Transis- 
torised Equipment, Business Machines, Electronic Equipment, 
Aircraft, Preformed Wiring, Mobile Power Installations or any 
other purpose—it can be met from the Plessey range which 
includes every type from Sub-miniature to Heavy Duty. 

Publication No. 148 provides an illustrated index and abridged 
data on all Plessey Connectors and lists the literature relevant to 
each range. Write for a copy today. 
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BRINGS AFRICA 
TO EUROPE’S 
DOORSTEP 


Daily long-distance services between France and the key 
centres of Africa. 3, Bd Malesherbes, Paris 8* - Anj. 78-04 409 et Anj.68-70 


Tickets and information from all accredited travel agencies. 
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The 
AIRLITE HEADSET 


with the toggle-operated oxygen mask 


gives fastest donning time in a 


decompression emergency 





4 years operational experience in high altitude 
aircraft. 

Standardised equipment on BOAC Comet IV 
and Britannia fleet. 

Specified for BOAC Boeing 707, SAS. Caravelle 
and D.C.8. 

Also by Air France, Swiss Airlines, and other 
independent Airlines. 

Write for technical data sheets. 





See our exhibits on Stand 2, Hall 8, at the Leipzig 
Spring Fair, Feb. 28-May 8. 
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CANADAIR’S 
ALL 





NEW 
ALL 
CARGO 
“FORTY 
FOUR” 
SOARS 
SKYWARD 


FIRST IN FLIGHT, FIRST IN PRODUCTION, FIRST FOR DELIVERY— 
THAT’S THE SUCCESS STORY OF CANADAIR’S NEW CARGOPLANE 


THERE ARE NO IFS, ANDS OR BUTS 
ABOUT THIS CARGOPLANE! It is here. 
It is built for use now. Its first flight 
marked a giant step forward in its 
development program. The next step 
will be its FAA type certification, 
and then the all-new Canadair Forty 
Four will go into regular air cargo 
service with The Flying Tiger Line, 
Seaboard & Western Airlines and the 
Royal Canadian Air Force. 


Please address enquiries to: 
J. H. Davis, 

European Representative, Princes House, 
190 Piccadilly, LONDON, W.1. 


THE RIGHT SIZE AT THE RIGHT 
TIME. The present payload capacity 
of the “Forty Four” is ideally matched 
to the forecasted cargo requirements 
of the 1960’s. It is in the ’60’s that the 
development rate of air freight will 
climb sharply toward the major 
breakthrough in air cargo traffic. The 
Canadair Forty Four is the right 
size for highly profitable operations 
during this rising development period. 


CANADAIR 


LIMITED, MONTREAL, CANADIAN SUBSIDIARY OF 























Canadair Forty Four, photographed in flight November 15, 1959 


GENERAL DYNAMICS CORPORATION 













Jet trainer 
built in quantity 
for the Italian Air Force 


Max. level speed 440 kts 


Mach number 0.8 
Take-off in 1,475 ft 
Landing in 1,210 ft 
Climb to 20,000 ft in 5’ 48” 
Ceiling 39,300 ft 
Range 560 n. m. 
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AERONAUTICA MACCHI S.p.A. + VARESE 


-—(mb.326 





Pressurized and 
air-conditioned cabin. 
Pressure fuelling. 

Ejection seats 

operation synchronized 
with jettisoning of canopy. 
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Today's world travellers... 


appreciate a fast, comfortable journey by the world’s most 
proven jet aircraft, which has already carried more than 
2,000,000 passengers. LUFTHANSA will inaugurate jet ser- 
vice in the spring of 1960 from Germany to the USA, using 
Boeing Jet Intercontinentals. This latest model, which 
LUFTHANSA has ordered with world-famed Rolls-Royce 
Conway jets and Bendix weather radar, is the first to be capable 
of a really non-stop flight in all weathers, at just about half 
the time hitherto required. LUFTHANSA really offers you the 
best in jet service. 


eazy LUFTHANSA 


THE FINEST SERVICE ON BOARD 





working 


The IFALPA delegate speaking to the ICAO Special 


Meeting, Montreal, February 1959 


I should like to describe what we have been able to 
do using Radar for departures. Four aircraft taxi 
out at the same time. They are fully loaded, itisa 
hot night so they have an immediate problem. After 
take-off Departure Control wants immediate contact 
so we give them a call. Number 2 aircraft takes off 
two minutes later, and receives the same clearance until he picks 
up Radar Departure, who say ‘‘ Turn left heading 050° ’’— now this is 
into inbound traffic, which means he will require continuous 
attention from Control to make sure he picks his way safely through 
the incoming traffic. Aircraft number 3, two minutes later, same as 
before, except when he picks up Radar Control, the Controller says 
** hold 4,000 ft. heading 130°,’’ (he has vectored him off so as to clear 
the way for aircraft number 4). Aircraft number 4 receives the same 


departure, but he is told to hold 3,000 ft., and the Radar Controller’s 


tHE DECCA 





attention will also be especially directed towards 
him because he is bucking the flow of traffic ina 
place where he does not properly belong. 
With regard to the overall achievement, we have 
now vectored four aircraft into a single airway. 
Only one of them has achieved the altitude he 
wanted, and unfortunately he will have to come 
down through the altitude of the others. Radar is a marvellous 
device, and it has solved many of our problems, but it is not a navi- 
gational aid. An area coverage system would not solve every prob- 
lem, but it would provide the capability of outbound tracks that 
would take us immediately out of the area from whence discrete 
tracks could be drawn giving lateral separation ofa safe order. This 
is a problem which is incidental to the use of single track airways, 
and we feel it can be solved by lateral separation which should be made 


available through pictorial presentation coupled with area coverage. 


THE NAVIGATION SYSTEM FOR THE JET AGE 


THE DECCA NAVIGATOR COMPANY LIMITED LONDON 
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U. S. Participation in European Industry 


Since mid-December 1959 U.S. firms have 
been showing an increasing tendency to 
invest capital in aircraft companies in 
European Common Market countries. 


United Aircraft Corporation can undoubt- 
edly be regarded as the pioneer in this 
development. Since October, 1958 the Cor- 
poration has had a 43 percent holding in 
Weser Flugzeugbau GmbH, of Bremen, and 
in mid-January, 1960 Pratt & Whitney 
Division General Manager L. C. Mallet and 
Henri Desbruéres, President and Director- 
General of Société Nationale d'Etude et 
de Construction de Moteurs d’Aviation, 
signed a _ licence agreement valid for 
a period of nine years. Under its terms 
SNECMA obtains licences to manufacture 
the complete line of Pratt & Whitney piston 
engines (including spare parts), the J57 
and J75, now powering or about to be fitted 
to various versions of the Boeing 707 and 
Douglas DC-8, the 17,000-lb thrust JT3D-1 
turbofan, the 18,000-lb thrust JT3D-3 
turbofan, the JT-12A and the JTF-10A for 
medium-range and VTOL/STOL aircraft. 
Pratt & Whitney will acquire a 10.9 per- 
cent holding in SNECMA and will be repre- 
sented on the Board. SNECMA Commer- 
cial Director André Esperet has been made 
Assistant to United Aircraft Corporation 
President William T. Gwinn. 


At the end of December, 1959 United Air- 
craft’s Hamilton Standard Division signed 
an agreement with Microtecnica SpA, of 
Turin, under which it is purchasing a 50 
percent interest in the Italian company. 
Microtecnica will produce under licence 
many Hamilton Standard jet equipment 
items for the European Common Market. 


Lockheed Aircraft Corporation acquired an 
important interest in Aeronautica Macchi 
SpA, of Varese, at the end of 1959. Lock- 
heed’s stock ownership in Macchi will be 
held by Lockheed Aircraft International, a 
new wholly-owned subsidiary formed in 
April, 1959 to expand the company’s foreign 
aviation programmes and broaden the world 
market for its products. Under the agree- 
ment Aeronautica Macchi will be licensed 
to produce the new Lockheed-designed 
LA-60 light utility aircraft in Italy and will 
have exclusive sales rights for the aircraft 
on the U.S. East Coast and in Europe, 
Africa and Asia. The first LA-60s to be 
built in Italy are expected to roll off 
Macchi’s assembly lines by mid-1960. 


Sylvania Electric Products Inc, acquired, in 
October, 1959, a 50 percent holding in 
Fabbrica Italiana Valvole Radio Elettriche 
SpA (FIVRE), a leading Italian manufac- 
turer of radio valves. The remaining 50 
percent of the capital is in the hands of 
Fabbrica Italiana Magneti Marelli SpA. 


The interest taken by the U.S. aircraft 
industry in the European Common Market 





*Interavia Air Letter is a daily international news 
digest published in English, French (“ Courrier Aérien”) 
and German (“ Luft-Post”). All rights reserved. 


is also shown by the number of European 
subsidiaries recently founded : 


The General Electric Company has esta- 
blished a subsidiary at The Hague with the 
name Apparateindustrie Defense Electro- 
nics N.V., to cooperate with NATO 
countries in integrating their engineering, 
manufacturing and management facilities. 
The office is located at Vijerberg 11, The 
Hague. President of the subsidiary com- 
pany is Major-General Haywood S. Hansell 
(USAF - Ret.), formerly manager of 
defence evaluation and consultation at the 
General Electric Defense Electronics Divi- 
sion in Washington, D.C.; other officers 
are John L. Moran (V.P. Projects), An- 
thony Nonnekins (V.P. Contracts) and 
Marshall Minich (V.P. Secretary and Trea- 
surer). 


Kollsman Instrument Corporation, of New 
York, has established a West German subsi- 
diary, Kollsman Luftfahrt Instrument 
GmbH, at Riem Airport, Munich. The new 
company will handle maintenance of Kolls- 
man instruments equipping West German 
Air Force aircraft, and will develop these 
instruments for the Federal Defence Minis- 
try and for the European market. 


The Starfighter Conquers Europe 


The Bundestag Budget Committee approved 
(in mid-January) plans for the acquisition 
of a further 364 Lockheed F-104G Star- 
fighters for the West German Air Force. 
Including spare parts, the order is valued 
at DM 2,500 million (approximately $600 
million). The additional Starfighters are 
to be purchased in three stages over the 
next four years. One third will be purchased 
direct from Lockheed ; a second third will 
be built by the North German aircraft 
industry ; and the balance will be produced 
under a common manufacturing programme 
involving Canada, the Netherlands, Belgium 
and the West German industry under 
licence agreements with Lockheed. 


Netherlands Defence Minister Visser and 
Federal German Defence Minister Strauss 
have reached agreement on the question of 
joint production of the Lockheed F-104 
Starfighter, the training of technicians and 
the maintenance and repair of military air- 
craft. No official statements have yet been 
made on the question of production in 
Holland, or on the possibility of a second 
Starfighter assembly line in the Federal 
Republic. Production of the first series of 
F-104s in the Federal Republic is reportedly 
planned to reach an output of six to ten 
aircraft a month at Messerschmitt’s Manch- 
ing plant by 1962, 


The Belgian Cabinet followed the example 
of West Germany and the Netherlands on 
January 25th and also chose the Lockheed 
F-104G Starfighter as a multipurpose 
fighter for the Air Force. An official com- 
muniqué states that the choice is linked 
with the desire to promote common Europ- 


ean production, from which Belgium expects 
a new lease of life for her aircraft industry. 
Although the exact number of Starfighters 
to be purchased for the Belgian Air Force 
was not known as these lines went to print, 
Defence Minister Gilson has said that the 
Federal Republic of Germany, the Nether- 
lands and Belgium would between them 
procure about a thousand Starfighters with 
U.S. financial aid. 


Both the Italian Air Force and industry are 
reported to be showing considerable interest 
in the F-104. Reports from Rome indicate 
that if supplementary credits are forth- 
coming in the 1960-1961 Military Budget, 
the aircraft may be adopted by the Italian 
Air Force. The Italian aircraft industry 
(and particularly Fiat) is very interested in 
the possibility of participating in European 
production of the F-104. 


NATO’s Armaments Committee has selected 
the Breguet 1150 maritime reconnaissance 
and ASW aircraft (now designated Atlan- 
tic) as the replacement for Lockheed P2V 
Neptunes now in service with NATO units. 
Agency reports say that Breguet already 
has a NATO contract for two prototypes. 
Other firms to be concerned with Breguet 
in production of the Atlantic reportedly 
include Sud-Aviation (France), Dornier 
(West Germany), Fokker (Netherlands) 
and a consortium of Belgian aircraft firms 
under the title ABAP (Association Belge 
pour |l’Avion de Patrouille). The electronic 
equipment is to be supplied from the Uni- 
ted States, and Rolls-Royce will deliver 
Tyne powerplants for the two prototypes. 
Supervision and financing of the production 
programme will be assumed jointly by West 
Germany, Belgium, France, Holland and 
the United States. 


Development of the Breguet 1150 goes back 
to the 1958 NATO design competition ; of 
21 designs submitted, one British and two 
French projects were marked for further 
study. In December 1958 a decision was 
made in favour of the projected Breguet 
1150. A _ picture appeared in Interavia 
No. 3/1959, p. 294. One prototype is already 
under construction, with the first flight 
scheduled for 1961-1962. The data at pre- 
sent available are as follows: wing span 
124 ft; length 89.35 ft; height 35.4 ft; 
wing area 1,295.3 sq.ft.; take-off weight 
39 tons. 


General Electric’s decision to buy a Sud- 
Aviation Caravelle and fit it for test pur- 
poses with CJ-805-23 aft-fan engines marks 
the beginning of a programme of coopera- 
tion between the two companies, according 
to a joint statement. The aircraft will be 
flown to the USA on July 14th for instal- 
lation of the engines. The GE-equipped 
model will be known as the Caravelle VII 
(earlier reports indicated that the Caravelle 
VII would have Rolls-Royce RB.141 engines, 
and it is not yet known whether this 
version will also be offered as an alterna- 
tive). The General Electric test programme 
will include exhaustive flight tests on the 
installation and aerodynamics of the power- 
plants and the flying qualities of the air- 
craft. These tests should enable the type 
certificate to be obtained rapidly and allow 
the Caravelle VII to be put onto the world 
— within a relatively short space of 
ime. 


The possibility of fitting the General Elec- 
tric engine to the Caravelle is particularly 
interesting in connection with the recent 
discussions between Convair Division of 
General Dynamics Corporation and Sud- 
Aviation on licence production of the Cara- 
velle in the United States. The Caravelle 
VII would be of especial interest to Convair, 
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as its powerplant and pressurization system 
are completely interchangeable with those 
of the Convair 600. This would be of inesti- 
mable advantage to, say, airlines wishing to 
order both the medium-range Caravelle and 
the long-range Convair 600, and the use of 
an American engine would be likely to 
improve the Caravelle’s sales prospects on 
the American market. 


The possible United Air Lines order for 
some 20 to 25 Caravelles will probably go 
to Sud-Aviation direct, and will be for the 
Avon-engined Caravelle VIR. Meanwhile, 
Convair says that potential customers 
showing a considerable interest in a U.S. 
version of the Caravelle include Delta, 
American, Eastern and National Airlines. 


Temco Export Corporation, Washington, 
and Contraves AG, Zurich, have entered 
upon an agreement under which Contraves 
will act as representatives in Switzerland 
for all Temco products, with the exception 
of aircraft and missiles. These products 
include ICONORAMA automatic plotter 
systems for air defence, air traffic control 
and other uses ; Alpha airborne electronics 
systems ; and the READ radar echo aug- 
mentation device. The agreement further 
provides for cooperation in the development 
and production of certain electronic defence 
systems. 


Boeing 707s had carried over two million 
passengers by early January, 14 months 
after the aircraft was first introduced into 
service. Boeing has just completed the 
100th 707, and over 80 are now in airline 
service. In 1959 Boeing 707s logged over 
44 million miles in more than 112,000 
hours, carrying approximately 1,950,000 
passengers, 


Computing Devices of Canada Ltd. has 
received a contract to develop and manu- 
facture an automatic dead reckoning navi- 
gation system for the CF-104G fighters on 
order for the RCAF. The PHI-5 system 
will be similar to that already in production 
for the West German Air Force, and pro- 
duction is expected to cover over 200 units 
with a total value of about $4 million. The 
company has hopes that the PHI will be 
adopted as a NATO standard, and several 
European sales are expected in the near 
future. 

s 


Vickers-Armstrongs (Aircraft) Ltd., English 
Electric Aviation Ltd. and Bristol Aircraft 
Ltd. are to amalgamate their aircraft and 
guided missiles divisions. A new company 
(as yet unnamed) is to be formed to take 
over these concerns with holdings allocated 
to English Electric (40 percent), Vickers 
(40 percent) and Bristol (20 percent). A 
Board will be formed to control policy, but 
operational control will be exercised 
through the three companies, which will 
retain their own names and _ identities. 
Westland Aircraft Ltd. is to purchase 
Bristol’s helicopter interests. Hunting Air- 
craft Ltd. has confirmed that it is consider- 
ing joining the new English Electric- 
Vickers-Bristol combine, but says it has no 
intention of giving up its link with de 
Havilland in the Airco group. The March 
issue of Interavia Review will contain a 
report on the present situation in the 
British aircraft industry. 

a 


Hawker Siddeley Aviation is not taking part 
in the Anglo-German VTOL fighter develop- 
ment project, as reported in IJnteravia, 
1/1960, p. 11. The firms concerned are 
Short, Heinkel and Messerschmitt. 
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Dornier-Werke GmbH has so far delivered 
over 330 Do 27s against a Federal German 
Government contract for 428. Under the 
F-104G and G.91 licence production pro- 
grammes, Dornier is mainly responsible for 
the manufacture of fuselage centre sections. 
The F-104 centre sections are sent to 
Messerschmitt for assembly ; final assembly, 
flight testing (and later maintenance) of 
the Fiat G.91 is handled by Dornier. The 
company’s overhaul plant is also maintain- 
ing Canadair Sabre V/VIs and Fiat F-86Ks. 
From the beginning of this year the plant 
has been handling maintenance of the West 
German Armed Forces’ Vertol helicopters. 


British Overseas Airways Corporation took 
delivery of its first Comet 4 on September 
30th, 1958, and up to January 9th, 1960 the 
carrier’s Comet fleet had flown a total 
436,932,000 passenger miles. During this 
period, BOAC’s passenger load factor on 
North Atlantic Comet services has been 
approaching 90 percent, and 75 percent on 
Eastern services. The Comet fleet carried 
120,000 passengers and has flown 10,900,000 
revenue aircraft miles, representing 27,160 
revenue flying hours. 


Lufthansa has told Boeing Airplane Co. 
that it will purchase from three to five 
Boeing 720B medium-range jets. First deli- 
very is provisionally scheduled for spring, 
1961. The Lufthansa order will bring 
Boeing’s order-book for the 720 up to a 
total of 49 aircraft ; American Airlines has 
ordered 25, Irish Air Lines three and United 
Air Lines 18. 

e 


The six Vickers Viscount 810s on order for 
AUA Austrian Airlines are scheduled to 
enter service on April lst. AUA at present 
operates four Viscount 779s on lease from 
Fred Olsen Air Transport Ltd. of Norway. 
The order is valued at approximately 210 
million schillings ($8 million). AUA is 
reportedly planning close collaboration with 
an (unspecified) U.S. carrier and will act 
as European feeder to trans-Atlantic jet 
services. 

+ 


Finnair carried a total of 400,000 passengers 
in 1959, compared with 394,935 in the 
previous year, of these 263,000 travelled 
on domestic services and 137,000 on inter- 
national services. In charter operations 
Finnair carried an additional 13,900 pas- 
sengers. Current fleet is ten Douglas DC-3s 
and six Convair 440 Metropolitans; three 
Caravelle IAs are on order, for delivery in 
February, March and April. 

& 


Silver Saint is the name of a programme 
for an anti-satellite weapon to be fired 
from a carrier aircraft. Initial task would 
be to reconnoitre the satellite and identify 
it as friend or foe. Once the satellite was 
identified as hostile, the missile would 
destroy it. 
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Shinn Engineering Inc., of Santa Ana, Cali- 
fornia, has acquired production and sales 
rights for the Morrisey 2150 two-seat all- 
metal low-wing monoplane. The aircraft is 
fitted with a 150 h.p. Lycoming O-320-A2A 
engine. 

e 


Minneapolis-Honeywell Regulator Company 
has begun full-scale commercial production 
of precision ceramics components for mili- 
tary and industrial applications. Expanded 
plant facilities will enable the firm to quad- 
ruple shipping rates over the figures 
achieved in a previous pilot production 
operation. 


A Super-VC.10, new version of the Vickers 
VC.10 four-jet airliner, has been mentioned 
for the first time. This aircraft would be 
able to fly non-stop from London to San 
Francisco ; with its maximum passenger 
load of 200 it would still be able to fly 
non-stop from London to New York. 

& 


A prototype of the Sikorsky S-64 crane 
helicopter is expected to be ready for flight 
testing in autumn, 1960. Unlike the S-60, 
the S-64 will be powered by shaft turbines. 


The two prototypes and the first two pro- 
duction Potez-Air Fouga CM.175 Zéphyr 
naval trainers have been delivered to units 
of the French naval air arm. Each proto- 
type has logged a total of about 630 flight 
hours and made a total of 100 catapult 
take-offs and deck landings. The naval air 
arm will use the Zéphyr mainly for the 
following tasks: fighter pilot training (in 
the same way as the Magister is used by 
the Air Force); training in instrument 
flying ; target training, particularly with 
guided missiles ; training in deck landings. 
Thirty Zéphyrs are under construction for 
the naval air arm, and all will be delivered 
by the end of the year. 
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The Rolls-Royce Tyne RTy.1 Mk.506 of 
4,985 e.h.p. average rating (4,320 s.h.p. plus 
1,210 lb thrust, guaranteed minimum) and 
the Tyne RTy. 11 Mk.512 of 5,545 e.h.p. 
average rating (4,850 s.h.p. plus 1,235 Ib, 
guaranteed minimum) have received ARB 
full normal category approval for civil 
operation. Tyne engines have already run 
some 11,500 hours in development bench 
tests and nearly 6,500 hours in the air. 
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The Rolls-Royce Conway RCo.42 of 20,250 
lb guaranteed minimum thrust has the 
following characteristics: Mass flow through 
engine 363 Ib/sec (RCo.12 282 \b/sec; 
RCo.15 295 lb/sec) ; cruising fuel consump- 
tion 0.785 Ib/lb.t/h at 35,000 ft and 475 
knots, compared with 0.874 lb/lb.t/h for the 
RCo.12. 

+ 


Two Pirna 014 turbojets (thrust of present 
version is 6,945 lb) will power VEB Flug- 
zeugwerke Dresden’s new Type 155 airliner. 
First reports indicate that the Type 155 is 
a low-wing aircraft for about 30 passengers. 


President Eisenhower’s request for 1961 
budget funds includes $69 million for the 
Civil Aeronautics Board and $717 million 
for the Federal Aviation Agency. The CAB 
figure is an increase of $10 million on the 
current year; the FAA figure is $36 mil- 
lion up. 
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facturers; pp. 219-220: manufacturers; pp. 221- 
222: manufacturers. 

















For forty years... 


Forty years ago a party of flying 

instructors from the Royal Air 

Force School of Special Flying at 

Gosport left for the United States 

to demonstrate the revolutionary 

methods of teaching the Art of 

Flying devised by the late Colonel And now 

Smith-Barry. 

Since those days it is fair to assert The Hunting Jet Provost TMK 3, the latest primary/basic 


that every major change in instruc- trai h ; : ae q 
tional technique and flying-training jr =" osen by Royal Air Force Flying Training Com 


equipment has been evolved in Bri- rte . 
tain, and in the course of time the In full quantity production, it is also available for early 


World’s air forces have followed delivery to other Air Forces. 


At fps 


powered by the Bristol Siddeley Viper 


4 HUNTING AIRCRAFT LIMITED 


A Hunting Group Company 
Luton Airport, Bedfordshire, England, and at 1450 O’Connor Drive, Toronto, Canada. 








FRESCANAR: 




















Electronic Scanning Antenna 


Aware of the inadequacies of conventional radar systems, 
engineers at the Hughes Aircraft Company devised a radar 
antenna whose pointing direction is made sensitive to the 
frequency of the electromagnetic energy applied to the an- 
tenna. This advanced technique allows simultaneous detec- 
tion of range, bearing and altitude — with a single antenna. 


Hughes engineers combine this radar antenna with “vest- 
pocket sized”’ data processors to coordinate antiaircraft mis- 
sile firing. These unique data-processing systems provide: 


1. Speed—Complex electronic missile firing data is designed 
to travel through the system in milliseconds, assuring “up- 
to-date” pinpoint positioning of hostile aircraft. 


2. Mobility—The system is “ruggedized” and miniaturized 
so that it can be mounted into standard army trucks which 
can be deployed to meet almost any combat problem—even 
in rough terrain. 


3. Reliability—By using digital data transmission tech- 
niques, Hughes has greatly reduced any possibility of error. 


Result: The most advanced electronic defense system in 
operation! 





Low cost, widely interchangeable circuit modules have been produced 
by the Hughes Communications Division. These advanced modules are 
allied to Hughes automatic wire-wrapping techniques which result in 
more compact, more reliable equipment. 





TARAN is an aircraft electronic system with 
Tactical Attack Radar and Navigation features. 
Lightweight and compact, TARAN is easily 
adapted to a variety of aircraft. TARAN accom- 
modates guns, rockets, radar and infra-red guided 
missiles and bombs. 


FRESCANAR is just one of a long list of important elec- 
tronic systems and devices developed and manufactured by 
Hughes Aircraft Company. Present activities cover many 
diverse fields: tactical airborne radar and navigation sys- 
tems, air-to-air guided missiles, space ferries, microwave 
communications systems and others. Hughes’ commercial 
products include: diodes, transistors, rectifiers, traveling 
wave tubes and direct-view storage tubes. The reliability 
and operational capabilities of Hughes systems and com- 
ponents have earned them the confidence of thousands of 
users throughout the free world. 


For further information please write to Hughes International, a divi- 
sion of Hughes Aircraft Company, Culver City, California, U.S.A. 


= 
| HUGHES INTERNATIONAL | 
| A DIVISION OF HUGHES AIRCRAFT COMPANY | 
| | 


CULVER CITY, CALIFORNIA, U.S.A. 
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The twin-turbine powered YHC-1A is the perfect 
partner-in-mobility to today’s fast-striking Marine 
Corps units. This swift, multi-mission aircraft can 
be launched from a carrier, fly to the battle area 
and set down on virtually any terrain — including 


rivers and streams. Its unique rear-loading ramp 


and unobstructed payload compartment permit 


men and equipment to be loaded and unloaded in 
minimum time. Tactical loads can be transported 
internally which permits concealment of mission 
objectives and offers personnel and equipment 
protection from weather. Carried externally, pre- 
packaged loads can be hooked to the cargo sling by 
a crewman inside the cabin and precisely dropped 


by the flick of a switch on the pilot's stick. 


Equally adaptable to Marine and/or Navy opera- 
tions, this all-weather helicopter can perform mis- 
sions ranging from ASW and mine-sweeping to 
ship-to-ship transfer. This adaptability, together 
with all-around superior performance, make the 
YHC-1A the most advanced helicopter in the air 


. a logical transport for the fighting Marines. 
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Manufacturers of SS.10 & SS.11 anti-tank missiles 
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STRUVER 
AIRFIELD REFUELER 


Capacity 10,000 Imp. gals. - Delivery rate 750 1.G./min 
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Qearibou Getie/ ; 


The STOL Caribou transports 3 tons of cargo .... 2 jeeps .... 
up to 30 passengers .... or any combination of passengers and cargo. 


The Caribou operates from tiny landing strips ....  full-load take-off 
distance is 540 feet .... cruising speed —I82m.p.h. .... total turn- 
around time (load and unload 3-ton payload) 5 minutes. 


The STOL Caribou is a totally new concept in transport aircraft design. 














DE HAVILLAND AIRCRAFT OF CANADA — 


DOWNSVIEW ONTARIO 








Only the VANGUARD 


paces pure jets at turbo-prop cost 


on short and medium haul routes 


London-Hamburg 
470 miles in 1 hour 13 minutes at 386 m.p.h. (a route record), 
tailwind 17 m.p.h. 


Hamburg-London 
1 hour 21 minutes (including a G.C.A. approach), headwind 
25 m.p.h. 


London-Brussels 
230 miles in 45 minutes at 309 m.p.h., headwind 5 m.p.h. 


Brussels-London 
45 minutes, wind zero 


London-Rome 
955 miles in 2 hours 27 minutes at 386 m.p.h. at I.S.A. + 5°C. 
Wind zero (3 minutes faster than current pure jet schedule). 


Rome-London 
2 hours 35 minutes (including 10 minutes in the stack), headwind 
12 m.p.h. 


London-Paris 
224 miles in 41 minutes. Winds light to zero. 


Paris-London 
54 minutes (A.T.C. delays), headwind 5 m.p.h. 


PROOF of Vickers’ claim that the VANGUARD would achieve 
pure-jet block times on short and short/medium routes has now 
been firmly established. 

The times given in the table for stages up to 955 miles were 
achieved on commercial routes under actual route operating 
conditions. On the London-Rome flight the VANGUARD’s time 
was 3 minutes less than the current four-engined pure jet schedule. 


Jet-competitive speed comes from the VANGUARD’s ability 
to utilise a realistic and genuine cruise speed of over 4)0 m.p.h. 
at all altitudes between 5,000 ft and 30,C0) ft. This is clearly 
shown on the cruise performance chart. A further result of this 
speed/height flexibility is a very low cost differential between 
routeings at widely differing altitudes. On a 500-mile trip, for 
instance, the difference between routeing at 10,000 ft and 20,000 ft 
(the most economical) is only $44. On the Rome-London flight 
the ten minutes’ stacking over Epsom—due to heavy traffic— 
would have cost $70 with a pure jet. With the VANGUARD 
which stacked low, the cost was only $40. 

On short and medium haul only an exceptionally fast j t could 
beat VANGUARD block times. No jet can compare with its 
remarkable operating economics. No jet can compare with its 
cheap-fare potential. 


















































Altitude feet 
30,000 + y 
Speed can be 
maintained 
20,000 whatever the 
| altitude 
routeing 
instruction 
10,000 
0 
Cruise airspeed 
340 330 420 460 1». p.h. 














Of all the airliners 
only the Vanguard 
has all these features 








425 m.p.h. cruising. Freight capacity 10 tons at normal densities. Full 
routeing and A.T.C. flexibility. Can use normal existing airfields. 
Quick turn-round. No airfield noise problems. Ten years’ unique 
Vickers/Rolls-Royce turbo-prop experience... And it is ‘Viscount’ 
quiet. 


VICKERS Val N GUA AD 


FOUR ROLLS-ROYCE TYNE TURBO-PROP ENGINES 


The airliner with the biggest profit potential ever offered to the operator 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED 


WEYBRIDGE SURREY 















First Great Britain, then Sweden, 
and now 


AUSTRALIA 


CHOOSES 
BLOODHOUND F 


for defence ee 
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Australia’s decision to order the Bloodhound, announced on Lie, 
the 26th November, is further proof that this weapon system is ret ace 
recognised as a most effective defence against air attack. , Bek 


Rockets jettisoned; Missile now supersonic; 


Missile mounted on launcher ready for firing The missile launched by boost rockets further accelerated by ramjet 
b ‘ther accelerated by ramjets 
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Missiles readily transportable; rapid installation 
on site 
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Missile homes on to target; semi-active guid- Missile closes in; moving wing control counters Missile gets within lethal distance; proximity 


ance system ensuring highest accuracy any evasive action target takes fuse detonates warhead—target destroyed 


HOW BLOODHOUND PROVIDES FOR DEFENCE configuration which provides quick and precise response and 
gives accuracy of interception at high altitudes. 

Power. The Bloodhound is powered by two Bristol Siddeley 

ramjets. The ramjet is the simplest air-breathing engine yet Bloodhound — built by Bristol for more effective 


devised. It has no moving parts, is safe and simple to handle, defence against air attack 
and provides power and range flexibility. 


BRISTOL/FERRANTI 


Homing System. The semi-active homing system consists 
of a ground-based radar which illuminates the target which in 


turn reflects the radar signals back to a receiver in the 
Bloodhound. Thus missiles may be fired singly or in salvoes, e@) @) @) CJ r) 
since they can share the reflected radar signals. 


GUIDED WEAPON SYSTEM 


Airframe. The airframe employs a monoplane moving wing 


WEAPON DESIGN AND CONSTRUCTION BY BRISTOL * GUIDANCE AND CONTROL BY FERRANTI * TARGET ILLUMINATING RADAR BY AEI 
SYSTEM SALES ORGANISATION BY BRISTOL AIRCRAFT LIMiT=D. 














NOW—AN ALL-PURPOSE TIRE THAT 
SOLVES SPECIAL TIRE PROBLEMS! 





ROUGH RUNWAYS CUTTING INTO TIRE LIFE? The new 
Hi-Lander Tire by Goodyear offers exceptional resistance 
to cutting, chunking, peeling. The result : minimum carcass 
damage even on roughest fields; thus, far greater retread- 
ability. Unique design also prevents tread stripping, makes 
possible up to 20 per cent more landings per tread. 














ON SMOOTH, HOT RUNWAYS Hi-Lander Tire provides 
efficient heat dissipation even at high landing speeds. Tire 
is an ideal choice for tandem-type bogie aircraft. Reason: 
tread will not peel when wheels are subjected to sharp 
turns. Remarkable strength of Hi-Lander comes from 
famous Goodyear triple-tempered nylon cord construction. 





HYDROPHILIC CONDITIONS CAUSING TRACTION LOSS? 
There are no “pockets” in Hi-Lander tread to trap water 
during landings on wet runways. “Trapped water” between 
runway and tire can result in temporary—but critical—loss 
of traction and pilot control. This dangerous “cushion of 
water” cannot possibly form under tread of Hi-Lander Tire. 





ON ALL RUNWAYS, zigzag groove of Hi-Lander assures 
greater directional stability — increases braking traction. 
Notice that groove is V-shaped and key-slotted. This keeps 
tire from picking up and throwing stones on loose-surface 
runways—a problem which can result in fuselage damage. 
Hi-Lander design saves this maintenance cost. 


WANT MORE INFORMATION on the Hi-Lander? Simply write Goodyear International Corporation, Aviation Products Divi- 
sion, Akron 16, Ohio, U. S. A., or The Goodyear Tyre & Rubber Company (Great Britain) Ltd., Wolverhampton, England. 





GOODZYEAR 





AVIATION PRODUCTS 


MORE AIRCRAFT, THE WORLD OVER, RELY ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON ANY OTHER MAKE 











PARIS (16) - TEL. BAG. 84.00 


SUD AVIATION CORP., 500 FIFTH AVENUE, NEW YORK 36, N.Y., U.S.A. 
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CONTINUOUS POWER ‘with the AIR PARTNER 


*A VITAL FACTOR IN JET STARTS 


A mobile unit for starting, air-conditioning, de-icing and testing the jet airliners of today 


STARTING - AIR CONDITIONING - DE-ICING 

The Air Partner is a surge-free rotary screw compressor of the 
Lysholm type designed for starting, air conditioning and de-icing 
all jet and turbo-prop airliners having air turbine starters. 


A SUCCESSFUL COMBINATION 

Atlas Copco, the world’s largest organisation devoted exclusively 
to the manufacture of compressed air equipment, combined 
aeronautical expertise with compressor know-how to produce this 
multi-purpose unit. 


STARTING 
The Air Partner delivers a continuous flow of warm, oil-free air 
to turn the engine over constantly thus eliminating mis-starts. 


AIR CONDITIONING 

The Air Partner becomes an air conditioning unit by merely 
flicking the appropriate switches and pressing a button, a matter 
of seconds. 


DE-ICING 
A special mouthpiece attached to the air hose enables the wings 


THE Atlas Copco AIR PARTNER 


A contribution to the jet age of air travel 


Contact your local compagny or agent or write to Atlas Copco AB, Stockholm 1, Sweden. 





and fuselage to be ‘sprayed’ with warm air. Removal of ice and 
sleet from windshields, wing leading edges, and air intake lips is 
achieved by using the ordinary de-icing outlets of the aircraft. 


SIMPLE MAINTENANCE 

The Air Partner has no wearing parts. It consists of two screw 
rotors which intermesh but never touch one another or the casing. 
10,000 hours is the normal period between overhauls for screw 
compressors of this type. 

Maintenance operations can be carried out by airline personnel 
anywhere in the world or through the Atlas Copco sales and 
service organisation established in 90 countries. 


TWO MODELS 

Air Partner M-3 consists of two identical units, each including 
a compressor connected to a standard petrol or diesel engine, for 
starting, air conditioning, de-icing and checking auxiliary systems. 
Air Partner M-2 consists of one rotary screw compressor 
connected to a standard petrol or diesel engine for starting and 
limited air conditioning. 





Ordered by 
SAS - KLM - SABENA 
ALITALIA -TASMAN 
EMPIRE AIRWAYS 
AIR INDIA 
CANADAIR 
SOUTH AFRICAN 
AIRWAYS 
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Washington: Budget Storms Ahead 


At the time of writing there have been few comments on the 
budget proposals submitted to Congress by President Eisenhower 
on January 19th. But even today there is no doubt whatsoever 
that the debate on the defence budget and the hearings of the 
experts before the Congress Committees will be turbulent, to say 
the least. 


Certain political and military circles in the USA are afraid that 
the recommended budget appropriations for fiscal 1961 will not 
give the U. S. Air Force the strength it needs for a successful 
deterrent strategy. 


On the other hand, however, President Eisenhower, introducing 
the section of this budget proposals devoted to defence, gives the 
following assurance: “...Our aim at this time is a level of 
military strength which, together with that of our allies, is suffi- 
cient to deter wars, large or small, while we strive to find a way 
to reduce the threat of war. This budget, in my judgment, does 
that.” 


And the President will brook no doubts of his firm intentions 
to do everything in his power for American safety. When cross- 
questioned at a recent press conference he reacted sharply. “I’ve 
spent my life in this (national defence),” he retorted, “and I know 
more about it than almost anybody, I think, in the country. 
I believe that the matter of defence has been handled well and 
efficiently.” To which Senator Stuart Symington, a former Secre- 
tary of the Air Force and a tireless advocate of American air 
superiority, later riposted that the President had not been in the 
Department of Defense for “a good many years...” 


What, then, are the main features of the Eisenhower draft 
budget for 1961 (July 1st, 1960 to June 30th, 1961)? Revenues of 
$84,000 million are balanced against expenditure of $79,800 million, 
leaving a surplus of $4,200 million (a most welcome surplus, 
incidentally, since the U.S. public debt amounts to $284,500 million). 


About $45,600 million of the total expenditure is allocated to 
the various national security programmes—defence branches, 
military aid to allies, atomic energy. In other words, the President 
recommends that 57 percent of Federal revenue be appropriated 
for defence, against 59.5 percent in fiscal 1960. 


The appropriations recommended for the Department of Defense 
amount to $40,577 million for all military functions. Out of this 
sum the following amounts are set aside for the three service 
branches: Army $9,546 million ($9,679 million in fiscal 1960) ; 
Navy $12,013 million ($11,214 million) ; USAF $17,737 million 
($18,475 million). To put it bluntly, will these sums be enough 
to maintain, until June 30th, 1961, a fighting force of 2,489,000 men : 
the Army, with 14 divisions and a total of 870,000 men ; the Navy, 
with 817 ships and 619,000 men ; the Marines, with three divisions, 
three aircraft wings and a total of 175,000 men; and the USAF, 
with 91 combat wings and 825,000 men ? 


It is this last item—the USAF’s combat wings—which is likely 
to come in for the sharpest criticism in the Congressional debate. 
The proposed reduction from 19,513 to 18,885 of the number of 
USAF aircraft in service during fiscal 1961 is not likely to meet 
with much opposition (the number of Army aircraft is to be raised 
from 5,663 to 5,791, Navy aircraft reduced from 8,657 to 8,348). 
The reduction of wing strength from 105 on June 30th, 1959 to 
96 by June 30th, 1960 and 91 by June 30th, 1961, will also probably 
be accepted, although it is a pity to have to say goodbye to two 
strategic bomber wings and three fighter wings within a single 
year. 


But it is not the aircraft already in service, or those about to 
enter service, which will cause the greatest stir. The hostility of 
critics will be directed against the abandonment of developments, 
in particular that of the North American B-70 Valkyrie bomber. 


The budget message gives the following explanation of this 
action: “One of the important and difficult decisions which had 
to be made in this budget concerned the role of the B-70, a long- 


range supersonic bomber. This aircraft, which was planned for 
initial operational use about 1965, would be complementary to but 
likewise competitive with the four strategic ballistic missile 
systems, all of which are scheduled to become available earlier. 
The first Atlas ICBMs are now operational, the first two Polaris 
submarines are expected to be operational this calendar year, and 
the first Titan ICBMs next year. The Minuteman solid-fuelled ICBM 
is planned to be operational by about mid-1963. By 1965, several 
or all of these systems will have been fully tested and their relia- 
bility established. Thus, the need for the B-70 as a strategic 
weapon system is doubtful. However, I am recommending that 
development work on the B-70 airframe and engine be continued. 
It is expected that in 1963 two prototype aircraft will be available 
for flight testing. By that time we should be in a much better 
position to determine the value of that aircraft as a weapon 
system. ” 


Eisenhower has, however, recommended that the USAF receive 
the full equivalent value of the “ written-off” B-70 in aircraft of 
other types. He advocates the procurement of more Boeing B-52Hs 
(with turbofan engines), to enable 13 SAC wings to be equipped 
with B-52 bombers by mid-1961; the B-52s would carry Hound 
Dog missiles to increase their striking power and Quail decoys to 
confuse the defences. Convair B-58 Hustler supersonic bombers 
should also be purchased, as well as more KC-135 jet tankers and 
a large number of Republic F-105 single-seat fighters for Tactical 
Air Command. 


For the sums withdrawn from the aircraft procurement sector 
the USAF could buy 72 Atlas and 50 Titan missiles ; it would thus 
command an arsenal of 270 strategic missiles toward the end of 
1963. 


But critics of the budget refuse to accept these sops and cannot 
forget the loss of the B-70 bomber. For instance, former Air Force 
Chief of Staff General Carl Spaatz (Ret.) argues in the periodical 
Newsweek that the B-70 is far more than a faster, longer-range 
bomber. It is a completely new weapon system, designed to fly at 
three times the speed of sound, operate at an altitude of 70,000 ft 
and cover a range of 7,000 miles ; it would be equally suitable for 
offensive and defensive missions. Armed with air-to-surface and 
air-to-air guided missiles, the B-70 would be capable of breaking 
through any enemy anti-aircraft defences and could carry not one, 
but several atomic bombs to any point on the surface of the globe. 
“The alternative to quick development of the B-70 is relegation 
of the U.S. to a second-class position in air power,” declares 
General Spaatz. 


So much for the aircraft and missile programme. As for military 
aid to allies, Eisenhower demands $4,200 million for the 
Military Assistance Program ($950 million more than in fiscal 
1960), stressing above all the importance of equipping the NATO 
States with modern war matériel. There is, however, some doubt 
as to whether this demand will be met in full, when it is recalled 
that the $3,900 million requested for military aid in the current 
fiscal year were reduced to $3,200 million by Congress. 


One last budget item is worthy of mention, not in connection 
with the Air Force, but because it appears important to civil avia- 
tion and might lead to lively debates in Congress: part of the 
Federal revenue will be raised by increasing fuel taxes. To cover 
growing Government expenditure in connection with the airways 
system, it is intended to increase the fuel tax from 2 to 41/5 cents 
per gallon and to apply this rate to jet fuels, which have so far 
remained tax-free. 


To sum up, the U.S. aviation budget for 1961 is unlikely to pass 
across the political scene without provoking dialogues which will 
resound far beyond the walls of Congress. The coming weeks will 
show whether or not they will drown the soothing monologue of 
the budget message. 





INTERNATIONAL 
MEETINGS AND CONFERENCES 


Feb. 10th-12th: Seventh Annual Solid- 
State Circuits Conference. Philadelphia, 
ra. 

Feb. 11th : Aircraft Nuclear Propulsion and 
Small Reactors Information Meeting. 
Oak Ridge, Tenn. 

Feb. 16th: Astronomical Society of the 
Pacific, Annual Meeting. San Francisco, 
Calif. 

Feb. 16th-18th : First National Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components. San Antonio, 
Texas. 

Feb. 18th-19th: AIEE Symposium on 
Engineering Aspects of Magnetohydro- 
dynamics. Philadelphia, Pa. 

Feb. 18th-20th : National Society of Pro- 
fessional Engineers Winter Meeting. 
Wichita, Kansas. 

Feb. 21st-24th: American Institute of 
Chemical Engineers Meeting. Atlanta, 
Ga. 

Feb. 22nd-26th : Engineering Materials & 
Design Exhibition and Conference. 
London. 


Feb. 23rd-Mar. 14th : ICAO, Special Euro- 
pean-Mediterranean RAC/COM Meeting. 
Paris. 


Feb. 28th-Mar. 8th: Leipzig Spring Fair. 
Leipzig. 

Mar. Ist-3rd : Fourth Annual Navy League 
Sea Power Symposium. Washington, 
a. 


Mar. 2nd: Thirteenth Louis Blériot Memo- 
rial Lecture: “Current Problems in 
Aero Engine Design,” by Dr. E.S. Moult. 
Paris. 


Mar. 7th : The Society of Instrument Tech- 
nology: “Data Reduction for Guided 
Weapon Trials at Aberporth,” by AS. 
Younger, G.C. Morgan and E.S. Mallett. 
London. 


Mar. 9th-11th : ISA Temperature Measure- 
ment Symposium. Columbus, Ohio. 


Mar. 11th: Royal Aeronautical Society, 
Symposium on Vehicle and Instrumenta- 
tion Problems in Upper Atmosphere 
Research. London. 


Mar. 15th: Royal Aeronautical Society : 
“Some Problems of Separated and 
Vortex Flow,” by Professor H.B. Squire. 
London. 


Mar. 17th-29th : ICAO, 5th North Atlantic 
Ocean Stations Conference. The Hague. 


Mar. 21st-Apr. 9th : ICAO, Two Sub-Com- 
mittees of the Legal Committee on (i) 
the Tokyo Draft Convention and (ii) the 
Draft Convention on Aerial Collisions. 
Paris. 

Mar. 23rd-25th : American Rocket Society, 
Ground Support Equipment Conference. 
Detroit, Mich. 


Mar. 23rd-25th: Symposium on Optical 
Spectrometric Measurement of High 
Temperatures, sponsored by the Univer- 
sity of Chicago’s Applied Science Labo- 
ratories, Jarrell-Ash Co. and National 
Science Foundation. Chicago. 

Mar. 24th: Royal Aeronautical Society : 
“ Mixed Power Plants,” by Dr. R. R. Ja- 
mison. London. 


Mar. 29th: The Society of Instrument 
Technology : “ Application of Transistors 
in Instrumentation,” by G. G. Bloodworth. 
London. 

Mar. 29th-31st : Illinois Institute of Tech- 
nology, 22nd Annual American Power 
Conference. Chicago. 


Apr. $8rd-8th: Sixth Nuclear Congress. 
New York. 
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Airliner Certification Principles 


R. E. Hardingham, Secretary and Chief Executive of the 
Air Registration Board, granted Derek Wood, Interavia 
London Editor, the following interview on the problems of 
developing and certificating commercial aircraft. 


What will be the main problems 
of jet certification through the 
1960's ? 


During 1959 considerable experience was 
gained in world-wide jet operations, but 
there remain a number of problems which 
will have to be carefully watched. Each 
year civil aircraft grow more complex and 
their systems multiply, thus there are more 
possible points of failure and more com- 
binations of snags to consider. There is a 
great deal to be done yet before we can 
feel fully satisfied that every angle on 
swept-wing jet transports has been satis- 
factorily dealt with. Air traffic control 
is now one of the integral parts of jet 
flying and we have a long way to go before 
full all-weather operation is a fact. 


There are still no clear-cut criteria limit- 
ing runway lengths, touch-down speeds 
etc., and these are urgently needed. I 
believe that civil aviation could develop on 
a healthier basis if there were international 
agreement on such matters. At the 
moment take-off and touch-down speeds 
are rising, as are wing loadings and all-up 
weights, which means the continued piece- 
meal extension of airports or restrictions 
on landing and take-off weights—which 
penalize the operator. 


Unfortunately higher engine powers con- 
tinue to be used to meet rising weight and 
payload demands, rather than to shorten 
take-off and improve engine-out perform- 
ance. 


The new type of rear-engined aircraft 
with clean wings, lower wing loading and 
full span flaps is a step in the right direc- 
tion, but it is bringing in its own peculiar 
problems, for instance centre of gravity 
and possible ingestion of blades from one 
engine to another. 


One bright aspect of safety is the 
experience that has been gained in the past 
3 to 4 years on structures, and the wide- 
spread adoption of fail safe principles. 
Cracking can and does occur on pressurized 
aircraft, but without risk of a major failure 
and with a margin of strength still in hand. 


A great deal has been learned from the 
water tank tests, first employed on the 
Comet 1. Initially the water tank was a 
piece of accident investigation equipment, 
but now it has a proving role from which 
first class information continues to flow. 
The outlay on the original Farnborough 
tank has been more than vindicated. 


How do you view the problems of 
supersonic airliner certification ? 


Basically the supersonic transport as a 
flying machine can be built now, but there 
is a complete lack of operating knowledge 
on a vehicle of such size and speed. The 
testing of supersonic fighters and test 
vehicles can only give part of some of the 
answers. 


Once again air traffic control will be a 
major problem, and it would appear that 
present systems could not cope simultane- 


ously with aircraft having wide speed 
differences. It is therefore desirable that 
a supersonic transport should be capable 
of economic and controlled subsonic flight 
in dense air traffic control areas and around 
airports. The problem of combining the 
subsonic and supersonic seems simpler if 
a normal cruising speed around M=2 is 
chosen, rather than M=3. 


For speeds up to M=2 there are no 
fundamental material and structures diffi- 
culties, but if speeds appreciably above 
M=2 are required then steel would have 
to be used, and there has been no 
experience of large airframes or the pro- 
duction techniques that go with them. 


The question of pilot conversion onto 
supersonics is likely to require much study, 
as conversion onto current swept-wing types 
has already shown. 


Will there have to be more Govern- 
ment-sponsored research and back- 
ing for civil aircraft ? 


Yes, quite definitely. In the past we have 
been able to call on a great deal of military 
experience which has been very valuable. 
Now with the numbers of manned military 
projects getting smaller year by year, it is 
clear that no major British civil programme 
can be embarked upon without Govern- 
ment research and development funds. 


Assistance will be needed to develop the 
power plants, get experience of new aero- 
dynamic shapes, and accomplish a full pro- 
gramme of wind tunnel work. In all this 
it will be essential to have the use of the 
various Government establishments which 
have hitherto been involved mainly on Ser- 
vice aircraft. 


To develop a supersonic transport thou- 
sands of hours of test and proving flying 
will be necessary, and with costs of any- 
thing up to £2,000 per flying hour this will 
be impossible for companies to undertake 
on a private venture basis. 


Is progress being made towards 
joint U.S./U.K. certification requi- 
rements and the abandoning on 
both sides of “special conditions” ? 


Yes, and there is a quite definite move- 
ment on the part of the United States 
towards British requirements, particularly 
on performance. This is undoubtedly due 
to the big backlog of experience we have 
gained in jet and turboprop operations, 
dating back to the inauguration of Comet 1 
pure jet services in 1952 and Viscount 
services in 1953. 


Britain continues to keep ahead of the 
U.S. on regulations because there is a 
shorter time-lag in the U.K. between 
design inception and the formulation of 
requirements. The ARB is now involved 
directly in the studies of supersonic trans- 
ports and other forward-looking design 
ideas. 
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SREAK-EVEN NUMBER OF PASSENGERS The Comet makes more money from the start be- 
cause it pays with fewer passengers. Compare it with 
“Jet A”, its nearest rival in medium-haul opera- 
<4 tions. 
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Take a typical route, Europe-Tokyo, with an average 
stage of 1,500 nautical miles, and assume initially 
150 passengers a week, a basic traffic growth of 10 
per cent per annum, in a competitive situation 
requiring three-weekly frequency. 
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The Comet can economically increase frequency, as 
traffic grows, after 24% years (and then at decreas- 
<4 ing intervals)—its nearest rival not for 6 years. 
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Frequency itself accelerates traffic growth, attracting 
passengers from other airlines. 



































START 


OF OPERATION YEARS OF OPERATION 


From the start and through every year the Comet 
makes more profit—even taking into account the 
purchase of an additional aircraft as the need arises. 
A still larger.jet, despite lower seat-mile cost, would 


COMPARATIVE PROFIT PER YEAR be even less profitable. 
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SCORES WITH RCAF 


® RADAR/OPTICAL WEAPONS TRAINING SYSTEM 











Del Mar Engineering Laboratories Radop Weapons Training Systems are used extensively in 
the training of Royal Canadian Air Force pilots. By firing rockets and missiles at inexpensive 
Radop Tow Targets and by using Radop Scorers to measure miss-distances in three-dimensions, 
the RCAF saves Canadian taxpayers millions of dollars and introduces a higher degree of realism 
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RADOP SCORER 
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RADOP TOW REEL 


RADOP LAUNCHER 





RADOP TARGET 





into training than is possible with other more costly systems. 


RADOP SYSTEM COMPONENTS 

1. RADOP TOW REEL — First to reel a target out in excess of 
seven miles...and in less time than required for the tow plane to 
reach its firing range. 

2. RADOP LAUNCHER — First launcher used to eject, tow, and 
recover targets in flight. 

3. RADOP TARGET — First lightweight target to contain a special 
radar reflector capable of being picked up on GCI radars at slant 
ranges up to 65 miles. Targets also available with flares for missile 
exercises. 

4. RADOP SCORER—First unit to utilize motion picture and radar 
techniques to provide a positive measurement of miss-distances 
during rocket firing runs. 

For more information on Del Mar Radop Systems, write for Data 
File IN+538-1. 


Engineers: Investigate employment opportunities with this steadily growing company. 


Del Var ENGINEERING LABORATORIES 





INTERNATIONAL AIRPORT * LOS ANGELES 45 * CALIFORNIA 
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BREGUET 941 


offers all 
three 


all-terrain operation 





all-weather landing 





highest profit-making capacity 





| AIRFIELD FOR BREGUET 941 | 
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ALL-TERRAIN OPERATION... 


The 941 can land on fields without concrete runways. Its 
special MESSIER “ Jockey " undercarriage, with low-pressure 
tyres, rides smoothly over surface irregularities. 


It uses very small fields, for both take-off and landing. 


Under present regulations, a runway some 1,650 feet in length 
and surrounded by obstacles is in all cases adequate for 
take-off with one engine out and for landing at full load with 
the normal safety margin. 


Its angle of climb and descent is very steep, which enables it 
to use even the most shut-in airfields, a particular advantage 
in mountainous country. 


IN ALL WEATHERS... 


The 941 has a very low landing speed (around 55 knots) and 
an extremely short landing run. 


Moreover, its steep angle of descent enables it to use a radio 
beacon from a sufficient altitude above the field to permit 
any required corrections to be made in good time. 


Finally, this steep angle makes possible the utilization of a 
new, very economical guidance system, whose cost is roughly 
one hundredth that of an ILS system. This device can thus be 
installed at any airfield and can guide the aircraft down to 
the ground whatever the weather. 


These features combine to reduce considerably the operating 
minima, which will spectacularly increase the regularity of this 
category of aircraft in airline service; this factor is vital on 
short hauls where competition with surface transport is fierce. 


HIGH PROFIT-MAKING CAPACITY 


Every possible method of reducing unit cost has been applied 
in designing the 941. 
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— The use of ultra-modern manufacturing methods (honey- 
comb sandwich construction) reduces dead weight to a 
minimum. 


— The capacity of the fuselage enables a very high load in 
relation to gross weight to be carried on short-range 
domestic routes. 


— The fact that the aircraft can be overloaded, depending on 
the runway length available, enables the same high load to 
be maintained on stages exceeding 550 nautical miles. 


— The accessibility of the passenger and baggage compart- 
ments, without auxiliary handling equipment, reduces 
turnround time at intermediate stops to a minimum. 


— Operation from small fields and the high rate of climb 
reduce the time spent in taxying and climbing, which other- 
wise substantially cuts block speed on medium stages. 


— The sole penalty incurred through the aircraft's short take- 
off qualities is the cost of maintenance of the transmission 
system; the latter, however, has been designed for a long 
fatigue life and adds very little to the general maintenance 
costs. On the other hand, the power required for short 
take-off offers, as “ by-product, "’ a high cruising speed 
exceeding 200 knots. 


To sum up, operating costs per passenger-mile are entirely 
comparable to those of conventional turbine-powered aircraft 
of equivalent weight, and cannot be compared to the very 
much higher costs of helicopters or compound machines. 





BREGUET 941 


S.A. DES ATELIERS D'AVIATION LOUIS BREGUET 24 RUE GEORGES-BIZET PARIS 16 PASSY 90-93 
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Preparing air traffic 


, by control for the Jet age: 








Automatic flight 
progress display 







Automatic Air Traffic Control System 


SATCO increases the handling capacity of air 
traffic control centres without any sacrifice of 
safety and without requiring any major change 
in present flying procedures or air traffic organi- 
sation. 





Principal features of SATCO: 


Computer and 
memory drum - 
calculations and 
conflict search 







Automatic coordination between control positions 
Automatic flight data display systems 

Extensive facilities for civil/military coordination 
Special calculations for turbine aircraft 

Special pre-departure facilities for air line operators 
Uses latest type digital computers, fully 
transistorised 

Fail-safe and self-checking. 


SIGNA 


N.V. HOLLANDSE SIGNAALAPPARATEN HENGELO - NETHERLANDS 






Flight planning 





























NOW IN THE SKY FOR THE FREE WORLD- 








N-156 F 


...NEWS IS HAPPENING AT NORTHROP \ 





READY TO DELIVER 
MORE 
FIGHT PER DOLLAR! 


Flight after flight proves the high performance of Northrop’s N-156F...the Freedom Fighter 


Pilots report on the outstanding performance characteristics of the 
Freedom Fighter. Flight after flight, they prove the new fighter meets 
and exceeds all the performance indicated and assured by extensive 
wind tunnel tests. They appreciate its twin-jet safety—its all-weather 
dependability. 

PILOTS FROM NATO AND SEATO NATIONS fly the N-156F, too. 
Their reports emphasize the success of every stage of the Freedom 
Fighter's development—from first flight to weapon-carrying capability. 


Northrop’s N-156F is the first airplane U.S.-designed specifically 
for defense needs of other Free World nations. The Freedom Fighter 
takes advantage of the new General Electric high thrust-to-weight 
ratio J85 jet engines, new lightweight materials, new design tech- 
nology that no other fighter yet reflects. 

With its multi-purpose mission capability, performance and ease 
of operation, the N-156F can virtually double a nation’s effective 
fighting force. The N-156F’s light, simple design cuts procurement 


es 


costs, saves fuel, eases maintenance, and reduces the need for costly 
ground support and rare skills by approximately 50 per cent. The 
Freedom Fighter is so highly mobile that it can take off any time— 
almost anywhere—to keep more aircraft battle-ready along a wider 
and more dispersed perimeter for maximum striking power — at 
minimum vulnerability. 

No weapon system today matches the Freedom Fighter’s advantages. 
It costs less to buy, to fly, and to maintain. And because the N-156F 
is designed for production outside the United States, it will contri- 
bute to the economies of the countries it will defend. 


A NORTHROP 
“ INTERNATIONAL 


A Division of NORTHROP CORPORATION Beverly Hills, California 
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Olympus turbojet — high power, low fuel consumption, 
superb handling qualities, great development potential 
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vs ANOTHER ENGINEERING ADVANGE 
BY BRISTOL SIDDELEY 


One of the largest manufacturers of motive power units in the 
world, Bristol Siddeley Engines Limited produce the Olympus. 
The Olympus is one of the most powerful and efficient high- 
thrust turbojets in service anywhere and therefore most of the 
performance details are security restricted. It can be said, how- 
ever, that the Olympus possesses outstanding handling qualities. 
In a slam acceleration to full power from ground idling it con- 
siderably betters the official requirement. It also has one of the 
lowest specific fuel consumptions and the highest thrust/weight 
ratio of any type-tested aero-engine in its class. 

The Olympus owes its excellent all-round performance to the 
two-spool compressor system, pioneered by Bristol Siddeley and 
since adopted by the leading aero-engine producers in Britain 
and the USA. Proof of Olympus reliability is given by the 
fact that it already has the longest overhaul life of any British 


Tom 
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fighter or bomber powerplant. And the series has been proved 
to have enormous development potential. The first production 
version delivered 11,000-lb thrust dry, while the current engine 
reaches 17,000-lb thrust dry (24,000 lb with fully variable 
reheat). Even more advanced Olympus versions are rated at 
33,000 lb with reheat. 

Olympus app‘icztions 

The Bristol Siddeley Olympus is ideally suited to operation at 
transonic and supersonic speeds. The Mark 201 gives the Avro 
Vulcan B 2 V-bomber an all-round performance unsurpassed 
by any other aircraft of its type. The Olympus has also been 
selected for the very advanced Vickers/English Electric TSR-2, 
the RAF’s new tactical support/reconnaissance aircraft. Other 
Olympus versions are under active consideration for the next 
generation of civil airliners—the supersonic transports. 


BRISTOL SIDDELEY ENGINES LIMITED 
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le his traditional year-end statement reviewing the activities of the 
U.S. aircraft industry during 1959, General Orval Cook, former 
Deputy Commander, U.S. European Command, and today President 
of the Aerospace Industries Association, revealed that although over- 
all sales had remained at roughly the same level as in the previous 
year the number of military aircraft delivered fell from 3,700 to 2,400. 
The difference was made good by increased spending on missiles and 
by a 15 percent rise in the number of commercial aircraft sold. 

A similar year-end statement by David R. Hull, President of the 
Electronic Industries Association, constituted a veritable victory 
bulletin. Sales of the United States electronic industry are rising 
steadily by 15 to 20 percent a year, and when the conquest of space 
really gets under way progress will be even more striking. By 1970 
the industry’s volume of business is expected to have doubled. 

These two statements reveal a trend which has long been predicted 
and which first became apparent some two or three years.ago. The 
same situation prevails throughout the world. For this reason the 
present issue is devoted largely to the subject of missiles. The Editors 
felt that listing all major known missiles, describing their characteris- 
tics where these are available and attempting to evaluate those that 
have not been released would form a useful contribution to the devel- 
opment of this booming branch of engineering. 

The advent of the missile will not only revolutionize the whole art 
and principle of war, but also gradually but radically transform the 
industry which persists as a legacy of World War II. Research and 
development contracts will become more numerous and more substan- 
tial, while funds allocated for actual production will diminish propor- 
tionately. There will be a growing need for engineers and a falling 
demand for production workers. Technical evolution will dictate a 
trend of social evolution with which governments will have to reckon. 
Such is the way of the world. 

At the turn of the old year the U.S. Navy commissioned its first 
Polaris-carrying submarine. The George Washington, which will be 
armed with sixteen Polaris, will be immune to surprise attack and will 
confront a would-be aggressor with the classic dilemma: “Either I reject 
all plans to attack and respect the enforced status quo, or I take the 
offensive and accept the risk of counter-measures, since I cannot 
destroy my victim’s reprisal forces.”” Thus, paradoxical as it may sound, 
the submarine-missile combination will play a large role in reinforcing 
peace and stabilizing the balance of power which, in the opinion of 
certain Americans themselves, had become somewhat precarious. 

About the same time as the Navy commissioned the George Washing- 
ton, the Air Force took over its first North American Hound Dog air- 
to-surface missile, an interim weapon designed to lengthen the arm of 
the bombers and prolong their usefulness. Strictly speaking a pilotless 
supersonic aircraft, the Hound Dog carries a hydrogen warhead over 
a distance of up to 500 miles from the point of release from its Boeing 
B-52G carrier aircraft. It would destroy the enemy’s defences before 
the bomber could reach the target area. 

But the military use of space has already necessitated the formation 
of the first space unit. This is the 6594th Test Wing, destined to operate 
the Samos reconnaissance satellite and later the Midas early warning 
satellite. The latter is designed to detect any ballistic missile less than 
a minute after launching. 
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Rockets as Boosters for the Aircraft Industry 
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Admittedly a fully developed Midas cannot be expected in the 
near future. The Senate Foreign Relations Committee considers that 
the reconnaissance satellite will not be operational in time to bridge 
the famous “missile gap.”” On the other hand, the U.S. Air Force 
maintains that Midas will be ready. Half a dozen of these satellites 
describing orbits around the two poles will be equipped with infrared 
detectors sufficiently sensitive to record, over distances of thousands 
of miles, the launching of any ballistic missile from the moment it 
leaves the atmosphere (which filters out its infrared radiation), that is 
about one minute after it leaves the ground. This will increase the 
warning period from 15 to 30 minutes. 

That some such improvement to the American defence system is 
badly needed is shown by the Russians’ latest tests: a rocket 
launched in Southern Russia on January 21st came down in the North 
Pacific after a flight of 7,800 miles, falling barely a mile from its 
planned target. This demonstration, which is to be followed by others, 
leaves no doubt that the Russians could, if they wished, attack any 
target at intercontinental range with a high degree of accuracy. 


These adventurous projects put the United States and the Soviet 
Union well out in front of the other nations. The latter endeavour to 
stay in the race, either with American assistance or by combining 
forces among themselves. Britain, for example, having made the 
intelligent decision to deploy some 60 Thor missiles on her territory, is 
also seeking American collaboration towards developing national 
ballistic missiles. France had similar ideas when creating a special 
company to develop and build offensive missiles, but American 
reluctance to enter into a bilateral agreement with France has delayed 
any materialization of French projects. Though continuing negotia- 
tions with Washington, the French Government is now endeavouring 
to persuade London into signing the needed technical assistance 
agreement, Washington is not prepared to provide assistance unless 
NATO asks for this category of missile and unless it is manufactured 
by a European group (and not solely by a French company), such as 
the group set up to produce the Hawk surface-to-air missile. In such 
a case, Germany, Italy and the Benelux countries at any rate would 
be called upon to cooperate. A decision is expected during 1960, pro- 
bably during the first half of the year. 

In any case—and this is one of the results of the NATO meetings 
last December—the European countries will be required to make a 
greater financial effort towards their common defence. Obviously they 
can never replace the United States in this, since America alone spends 
nearly four times as much on the defence of the free world as the rest 
of her 14 allies. The more complex weapons technology becomes, the 
greater the funds required, and the less easy it becomes for 14 non- 
integrated countries, each with its own little defensive system, to 
assemble the necessary finance. 

Engine, airframe and electronics manufacturers—for both aircraft 
and missiles—thus have vast horizons before them. General Orval 
Cook’s remarks will eventually apply to all manufacturing countries: 
fewer funds allocated for combat aircraft, more on the one hand for 
missiles and on the other for commercial aircraft developments. 


There is a change in emphasis, but in no sense a recession, in the 
aeronautical industry. "on 
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“SAC” 


Strategic Aerospace Command 


Colonel Lucius D. Clay, Jr., a member of the Staff of the most powerful force of destruction in existence, 
states in terms at once sober and profound the idea underlying SAC, “Strategic Aerospace Command” of 


the future. 


Colonel Clay insists that missiles must exist side by side with piloted airborne weapons systems; for 
offensive missiles of the ICBM type are weapons better fitted to discourage an aggressor than to be used 
against him should deterrence fail. If things ever came to this pass, should the fear, if not the wisdom of 
mankind be unable to prevent a conflict, then the piloted weapons system would still be necessary. 

What is more, a major Power such as the United States cannot base its world policy on an arsenal 
capable of the mission of deterrence alone. The versatility of the strategic force which is necessary to ensure 


the safety of America and the entire free world is stressed in the following article by Colonel Clay. 


A: the outset it should be recognized that air 
and space are indivisible. To resolve the somewhat 
meaningless question as to where air and space 
begin, the Air Force calls this medium “aero- 
space.” Air and space can no more be separated 
than can the various depths of the earth’s oceans. 
From an airman’s viewpoint, aerospace represents 
a natural and normal extension of the environ- 
ment he knows best. 

Future aerospace operations will present an 
increasing challenge to the airman’s initiative and 
imagination. Manned aircraft, ballistic missiles, 
satellites and spacecraft will be integrated into the 
United States Air Force. Military concepts, 
strategy, and tactics must be continually revised 
and refined to reflect these systems into aerospace 
operations. Today the transition is underway in 
the Air Force and its major components, and no 
more illustrative example can be offered than 
what is now taking place within the Strategic Air 
Command. 

Simply stated, the mission of the United States 
Strategic Air Command is to maintain instant 
readiness to conduct strategic air warfare with 
the objective of maintaining a strength to deter 
war and to prevail in war should deterrence fail. 
This mission is unchanging; however, the tools to 
carry out the mission obviously must change as 
the expanded medium of operations is explored 
and new weapons systems are developed. The 
intercontinental ballistic missile represents a new 
weapons system operating in the expanded 
medium of aerospace. With the advent of this 
weapons system, the dramatic impact is apparent 
in the compression of time associated with the 
delivery of weapons. Time must now be measured 
in minutes, rather than hours, and forces must be 
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able to react accordingly. Certainly, then, this 
has given new meaning to the mission of main- 
taining instant readiness to conduct strategic air 
warfare, and forces charged with this mission 
must be in keeping with the times. 

Today in the Strategic Air Command, manned 
aircraft represent the backbone of the deterrent 
strength. There is no question, however, as we 
move into the immediate future, that missiles will 
assume a dominant role in the overall strategic 
force structure, with the manned systems assuming 
a complementary position. Before this can be 
realized, of course, missiles must achieve a con- 
fidence factor equal to that of the manned system 
in terms of proven reliability, capability, and 
above all, in terms of quantity. In the meantime, 
the manned system must remain as a primary 
element of our deterrent posture. 

Under these conditions, then, our manned 
systems of today must be modernized and must 
be capable of reacting within a compression of 
time associated with an enemy having the missile 
capability. In terms of reaction, systems have been 
devised whereby manned aircraft can respond to 
a minimum of warning time, or even to a missile 
attack without warning. The ground alert 
posture of the Strategic Air Command enables it 
to react to a minimum warning situation and 
provides, through this means, a true deterrent 
capability at all times. These concepts of quick 
reaction are, and must remain, the basic principle 
of the manned system. 

The manned aircraft system of the future will 
be confronted with an increasingly difficult 
penetration problem, and action must be con- 
tinually taken to modernize the manned fleet in 
order to increase the overall deterrent capability. 








By Colonel Lucius D. Clay, Jr., United States Air Force 


In this regard, tactics obviously will play a large 
role. Again, the manned aircraft system is 
particularly adept in providing a variety of 
tactical capabilities. Inherent in this system is the 
ability to utilize low level as well as high level 
penetration routes. The manned aircraft system 
possesses the capability of omnidirectional 
attack. In addition, the continual improvements 
being made in air-launched missiles enhance the 
manned aircraft’s penetration capability. These 
factors, coupled with the development and utili- 
zation of a well-coordinated plan of attack, 
provide a high degree of confidence that the 
manned aircraft system can accomplish its 
mission during the transition phase to a missile 
force. 

Ballistic missiles, as they become operationally 
available in quality and quantity, will assume a 
dominant role in the overall deterrent force of 
the Strategic Air Command. Weapon systems such 
as Atlas and Titan with their tremendous delivery 
speeds and unquestioned penetration capability, 
will materially contribute to the Strategic Air 
Command’s retaliatory strength. Further, these 
systems have great potential in terms of increased 
warhead capacity, delivery, accuracy, and relia- 
bility. There can be no question that a missile 
force possesses these capabilities, and deployed 
in such a manner as to achieve dispersal, hardness, 
and some mobility, will confront any enemy with 
a formidable deterrent force. This, of course, is 
one of the objectives of our force posture —to 
preclude any attack. 

It must be recognized, however, that the 
Strategic Air Command will always have a 
requirement for a mixed force of manned and 
unmanned systems. The simple reason is that no 





The manned aircraft arrned with nuclear bombs and air- 
to-surface guided missiles is still the SAC’s mainstay. 
The eight-jet Boeing B-52G and B-52H bombers equipped 
for in-flight refuelling will each carry, in addition to their 
nuclear bombs, two North American GAM-77 Hound 
Dog air-to-surface guided missiles (left) or about four 
McDonnell GAM-72 Quail decoy missiles with folded 
wings for mounting in the bomb bay (right). The Hound 
Dogs are for use against the enemy’s anti-aircraft defence 
forces, the Quails to lead them astray. 
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single system possesses all the characteristics 
necessary to conduct, if necessary, successful stra- 

tegic warfare. Each of the systems, manned and 

unmanned, possesses unique characteristics, 

which when employed together provide the 

overall strength required to carry out successful 

strategic air warfare. Although the manned 

system will take up a complementary role in the 

future, this complementary role does not, in 

itself, mean secondary. There are certain unique 

characteristics possessed by the manned system 

that cannot be realized by any other weapons 

system. First and foremost, of course, is that 

manned systems can react to a given situation 

without actually committing the force to war. 

Second, manned systems provide guaranteed 

reliability under the worst conditions, flexibility 

in the choice of targets, and flexibility in tactics. 

These features alone enable the Command to 

respond to all types of military situation, and Launching an older experimental version of the Nike-Zeus anti-ICBM;; this solid-propellant rocket, in conjunction 
above all provide a system whereby man’s with the ICBM early warning radar systems at present under construction, will actively protect SAC bases in the event 
judgement can be exercised in the actual conduct —f missile attack. 

of military operations. This will be a requirement, 

as we see it, forever. 

As the Strategic Air Command receives new 
weapons systems into its inventory, changes must 
take place in the overall deployment of its forces. 
In the past, overseas bases were essential to 
maintaining a strike capability throughout the 
world, because of the limited range initially 
associated with manned aircraft. With the advent 
of air-to-air refueling, and now in particular with 
a modern jet air refueling force as reflected in the 
KC-135 jet tanker, the importance of overseas 
bases for strategic operations will reduce. 
However, again it is expected that there will 
always be a requirement for overseas bases. This 
will be particularly important for the manned 
systems, to insure quick reaction. Strategic forces: 
in alert condition on overseas bases have com- 
pounded, and will continue to compound, the 
opposition’s defence problem. Further, they 
provide a means whereby the Strategic Air 
Command can achieve maximum utilization of a 
limited number of strike forces in forward areas. 
In addition, it is considered that overseas bases 
will fill a paramount requirement by providing 
tangible evidence of the overall deterrent strength 
of strategic air power. This is most important 
since it will give any enemy indisputable proof 
that the Strategic Air Command represents 
deterrence anywhere in the world. 

A significant corollary to obtaining operational 
missiles is that the boosters associated with the 
missiles will permit an early development of 
instrumented satellites, and eventually manned 
spacecraft. In this manner, the true potentials of 
aerospace can be exploited. Manned spacecraft 
will provide the ultimate in terms of strategic 
aerospace operations. It will then be possible to 
obtain dispersal, flexibility and mobility of the 
highest order. In fact, it should be said that one of 
the most peaceful uses of space is to insure the 
peace. 

In conclusion, it is pointed out that the th F | s 
Strategic Air Command in the future, as today, Be Bhs rent 
will have a mixture of manned and unmanned 

weapon systems. The proper meld of these 

weapon systems can only be determined as 

capabilities are proven. Obviously, the transition 

is here today. The Strategic Air Command is 

moving in this direction consistent with main- 

taining a force capable of doing the mission at 

any given time. In this connection, it would not 

appear incongruous to change the name of SAC 

from Strategic Air Command to Strategic Aero- 

space Command. + 


A Titan two-stage ICBM at a test launching at Cape 
Canaveral. The Titan and Atlas weapons systems will 
considerably increase the SAC’s retaliatory strength; 
14 Titan underground launching bases, each with ten 
missiles, and 13 Atlas bases will be operational from 
1961 onwards. 




















Missile Roll-Call 


The world has long become used to the fact 
that the leading military powers spend more and 
more from year to year on expanding their 
missile arsenals, and the expenditure on robot 
weapons is beginning to exceed that on any other 
item in defence budgets. It has taken less than 
ten years for guided missiles, with chemical or 
nuclear warheads, to be willingly accepted by all 
the armed services of the Great Powers—as if 
there were no other weapons and the “‘outdated”’ 
arms categories of World War II were now no 
more than museum pieces. Before our eyes a 
veritable revolution has taken place in weapon 
development. 

This development does not seem to be based 
on military necessity only, but has in part been 
dictated by psychological considerations. Man’s 
attitude towards his place in the scheme of things 
has undergone a profound change. The present 
vogue is to delegate every possible activity to a 
machine, with human participation restricted to 
pushing a button. All problems — whether civil or 
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military —must now be solved on a “technical 
level,”’ i.e., by engineers and scientists. Admittedly 
there is something intriguing about the idea that 
some day robots may fight instead of soldiers and 
that ‘“‘war heroes’’ may become superfluous. But 
will man be able to maintain his place alongside 
his machines or will he, like the sorcerer’s appren- 
tice, be unable to control the monsters he has 
conjured up? Already the reader may well lose 
his way in the “rocket forest” presented here. 
How is he to distinguish between the many classes 
and types of missile which the military planners 
are preparing for tomorrow? 

It is perhaps typical that nobody today is in a 
position to predict what categories and types of 
missile would be listed in a survey published in 
1970. Some prophesy military space stations 
weighing hundreds of tons, ammunition and 
supply rockets for infantry use, flying submarines 
and hovering tanks, or crane rockets for crossing 
rivers and swamps. Others consider that “‘any- 
thing is possible,” and perhaps they may prove 


to be nearer the truth. All that the editors of a 
technical journal can do is record these confusing 
trends and patiently seek to create a little order 
out of the mass of information available on pro- 
jects already realized. 

This is the sole object behind Jnteravia’s efforts 
to keep readers informed of developments by 
means of regular diagrams and tables. The present 
issue ignores the many military space projects, 
though it will no longer be possible to omit them 
in future missile catalogues, since all their booster 
vehicles are derived from large rockets. Above all, 
the present listing makes no pretence to be ex- 
haustive; it is designed primarily to give a general 
view of the situation. 

The following survey covers some hundred 
missiles from the United States, Britain, France, 
Sweden, Italy and Switzerland, subdivided into 
eight main categories to reflect their operational 
tasks. There is still no authentic information 
available on the Russian missiles, although an 
article in a later issue will be devoted to possible 


Strategic surface-to-surface ballistic missiles: These fall into two main categories, ICBMs 
and IRBMs, and are designed to be major reprisal weapons for the Western Great 
Powers. The Atlas and Titan intercontinental missiles, launched from fixed bases, and 
the Thor and Jupiter intermediate range missiles all carry nuclear warheads with a yield 
of up to 5 megatons, while the Minuteman ICBM and Polaris IRBM will have a des- 
tructive force equivalent to 2 megatons and 0.35—1 megaton respectively. However, the 


in size and weight. 


latter—unlike the first ICBM and IRBM generation—must be described as mobile 
weapons systems, since they can be operated from vehicles (Minuteman) or sea-going 
vessels (Polaris). The projected French IRBM (not shown here) will probably also 
have solid-propellant propulsion and be somewhere between the Minuteman and Polaris 
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VB = typical 
Powerplant Launch- 
: Type Total ; burnout speed 
came - Designation —~ ~¢ thrust —— -...% Range Vc = cruise Guieue net Remarks 
(Defence Branch) Cate- (ib) (iby speed 5 
No. and type gory! (m.p.h.) 
1- STRATEGIC SURFACE-TO-SURFACE BALLISTIC MISSILES 
Boeing SM-80 Minuteman | USA | Thiokol first stage SP _ ~55’' | ~85,000 | 5,500 + n.m. | Vp = 16,000+]| IG Autonetics To operate from hard bases or mobile platforms; 
(USAF) Aerojet second stage SP - operational 1962/63 
Hercules Powder third SP 
stage 
Convair SM-65 Atlas D USA | 2 Rocketdyne LR 105 LP 330,000 |75'10"| 253,000- 5,500 n.m. Vp = 16,000 IG American Bosch | To operate from semi-protected sites; operational; 
(USAF) NA (first stage) 260,000 Arma or General 13 squadrons are planned, each with 10 missiles. 
1 Rocketdyne LR 89- LP 60,000 Electric/Burroughs 
NA (second stage) 
de Havilland Blue Streak GBR | 2 Rolls-Royce LP 300,000 | 72’ 6” 175,000- 2,600 n.m. Vp = 13,000+-| IG Sperry Gyroscope To operate from hard bases; under development. 
(RAF) 190,000 
Martin SM-68 Titan USA | 2 Aerojet XLR 87- LP 300,000 | 90'6" | ~22,000 | 5,500 + n.m. | Vp 16,000-+-| IG MIT/AC Spark To operate from hard bases; operational 1961; 14 
(USAF) AJ-1 (first stage) Plug squadrons are planned, each with 10 missiles. 
1 Aerojet XLR 91-AJ- LP 80,000 
1 (second stage) (altitude) 
Chrysler SM-78 Jupiter USA | 1 Rocketdyne S-3D LP Y 60° 4” 110,000 1,500 + n.m. | VR = 10.000+] IG Ford Instrument To operate from soft bases; operational in Europe 
(USAF) (15 missiles per squadron). 
Douglas SM-75 Thor USA | | Rocketdyne MB-2 LP | 150,000+ 65’ 110,000 1,500 + n.m. | Vp = 10,000+] IG AC Spark Plug Total production is about 120 missiles; over 60 Thor 
(USAF) IRBMs have already been launched. 
Lockheed Polaris USA | Aerojet first stage SP ~100,000 | 28’ 28,000 1,200 n.m. Vp = ~8,500 | IG MIT/General For under-water launching from nuclear powered 
(U.S. Navy) Electric submarines; operational 1960/61. 
il- STRATEGIC SURFACE-TO-SURFACE AIR-BREATHING MISSILES 
Northrop SM-62 Snark USA | 1 Pratt & Whitney JT 10,500 |67° 11” 59,950 5,500 n.m. Ve ~680 IG Northrop and Operational (15 missiles per squadron); reportedly 
(USAP) J57-P-17 Astro- Navigator suitable for 20-megaton nuclear warheads. 
2 Allegany boosters 
ill - TACTICAL SURFACE-TO-SURFACE BALLISTIC MISSILES 
Chrysler SSM-A-14 Red- USA | 1 Rocketdyne A-7 LP 78,000 63’ 61,000 200 st.m. Vp = 3,700 1G Ford Instrument Operational in Europe. 
stone (U.S. Army) 
Emerson Electric/ | XM-31/50 USA | | Hercules Powder SP a s 5,850 ~15 st.m. Vp = 1,200 Spin-stabilized by 4 Mobile artillery rocket for a 1,500-Ib nuclear war- 
Douglas Honest John small rockets head; operational in Europe and Asia. 
(U.S. Army) 
Emerson Electric | XM-51 Little John | USA | 1 Hercules Powder SP 14’ 6” 980 ~10 st.m. Gyro-stabilization Smallest artillery rocket with nuclear warhead ; rocket 
(U.S. Army) and launcher transportable by helicopter. 
English Electric Blue Water GBR} 1 SP - Mobile weapon system for use near the front, com- 
(Brit. Army) parable with the American Sergeant. 
Firestone SSM-A-17 Corpo- | USA | 1 Ryan LP 20,000 46’ 12,000 75-100 st.m. | Vp = 2,300 RG Gilfillan Warhead 1,500 Ib; operational with British Army and 
Gilfillan ral (U.S. Army) with U.S. Army in Europe. 
Sperry Sergeant USA | 1 Thiokol SP 50,000 + 34’ ~ 11,000 75-100 st.m. | Vp = 2,300 IG Sperry/Minnea- Mobile, air transportable weapon system; successor 
(U.S. Army) polis-Honeywell to the Corporal. 
Martin Pershing USA | Thiokol first stage SP ~ ~40' | ~35,000 | 500-750 st.m. | Va = 6,800 1G Bendix Air transportable, with 1-megaton nuclear warhead ; 
(U S. Army) Thiokol second stage SP - successor to Redstone; operational early 1961. 
IV - TACTICAL SURFACE-TO-SURFACE AIR-BREATHING MISSILES 
Chance Vought Regulus I USA | | Allison J33-A-14 JT 4,600 33’ 8” 14,520 575 st.m. Ve 600 RG To operate from surface vessels and submarines; 
(U.S. Navy) 2 Aerojet boosters SP 66,000 over 500 delivered since 1954. 
Chance Vought Regulus II USA | 1 General Electric J79 JT 11,000 | 57°3 ~ 33,000 Ve 1,000 + RG Sperry + Despite successful testing, production halted in De- 
(U.S. Navy) 1 Aerojet booster SP 66,000 J Programme control cember 1958; existing Regulus Ils converted to 
KD2U-1 targets. 
Latécoére Malaface (Navy) | FRN | 1 - LP 20 25 st.m. RG Catapulted from surface vessels; operational trials. 
Martin TM-51C Matador | USA | 1 Allison J33-A-37 JT 4,600 | 39'6 14,000 | 500 + st.m. Ve 600 MSQ hyperbolic navi- | Operational with USAF units in Europe; over 1,200 
(USAF) 1 Aerojet booster SP 50,000 gation or Shanicle so far produced. 
: radar system. 
Martin TM-76A/B Mace | USA | I Allison J33-A-41 JT 5,200 44 14,500 650 + st.m. | Vc 650 Atran map-matching | Successor to Matador with Goodyear cross-country 
(USAF) 1 Thiokol booster SP 100,000 system for version A; launcher truck. 
IG AC Spark Plug 
for version B 
Martin SSM-A-12 USA | 1 Thiokol SP 19’'2 2,300 20 st.m. RG Fed. Telephone Highly mobile, for use against armoured targets; 
Lacrosse & Radio also operational with Canadian Army; several 
(U.S. Army) thousand so far produced. 
Robotbyran Robot 315 SVE | 1 Flygmotor IRJ 24’ ~ 3,000 10 st.m. Operational on Swedish destroyers. 
(Navy) 4 boosters SP 
Sud-Aviation 4200 Casseur FRN | 1 RJ 11’ 5” 2.200 60 st.m. Vc 605 RG + gyro-stabili- Warhead in separate container under fuselage. 
(Army) 2 SEPR boosters SP zation 
‘SP = solid-propellant motor LP = liquid-propellant engine JT = jet engine RJ ramjet IRJ = intermittent ramiet 
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inertial guidance system RG 


radio guidance system 





Russian developments. The eight headings used 
are as follows: 
Strategic surface-to-surface ballistic missiles 
Strategic surface-to-surface air-breathing 


VIL. 


missiles 


Tactical surface-to-surface ballistic missiles 


Tactical 
missiles 


surface-to-surface air-breathing 


Strategic and tactical air-to-surface weapons 
Close combat weapons for use against ar- 
moured vehicles and fortified positions 
Surface-to-air weapons 
VIII. Air-to-air weapons. 
Although some of the special weapons devel- 
oped for use against surface and submarine ves- 
sels fall into the above-mentioned categories, they 
have been omitted here, for lack of reliable details. 
However, it should not be forgotten that more and 
more missiles can be expected to come into use in 
naval warfare, particularly in submarine warfare. 
And several of the weapons listed are especially 
designed for ship-board launching. 


Understandably, 





* 


public 


interest 





is centred 


primarily around the strategic ballistic missiles 
of category I. These still arouse military and 





Tactical surface-to-surface ballistic missiles of all 
size classes are operational with the U.S. Army. 
All can be transported on mobile launchers and 
include short-range weapons such as Little John 
and Honest John for service in the combat zone, 
as well as longer-ranging missiles such as Sergeant, 
Corporal and Redstone, which are fired from 
behind the combat zone for the 
purpose of destroying targets in 
the enemy’s lines of communica- 
tions and supply installations in 


the rear. All have 


heads, ranging from a few kilo- 
tons to 0.5 megatons explosive 


yield. 
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Vsa= typical 
Type Powerplant Launch- 
Main Designation Coun- — Length ing Range —— speed Control and Remark 
Contractor (Defence try Cate- ee (fD weight | (st.m.) ee Guidance System? — 
* No. and type ate: (Ib) speed 
Branch) gory! (ib) (m.p.h.) 

V - STRATEGIC AND TACTICAL AIR-TO-SURFACE WEAPONS 
Avro Blue Steel GBR | 1 de Havilland LP ~ 16,000 36’ |~15,000| 400+- Vc = 1,000 1G Elliott Hydrogen warhead carrier for high- or low-level attack on 

Double Spectre SL Strategic targets and anti-aircraft defences. 
Douglas GAM-87A USA | 1 Aerojet SP - - ~ 15,000} ~1,000 | Vp = 8,500- 1G Nortronics or Long-range ballistic missile for launching by jet bombers; 

9,250 General Electric parallel development to Martin’s Bold Orion. 

McDonnell GAM-72 Quail USA | 1 General Electric JT 2,450 13’ 2”| ~1,850 | 200+ Vo ~600 | Ramo-Wooldridge Decoy missile with electronic jammers to lead enemy’s anti- 

J85-7 aircraft defences astray. 
Martin ASM-N-7 USA | 1 Thiokol SP ey 570 2-3 VB 1,400 RG Martin Remote-controlled guided bomb with 250-lb warhead; larger 

Bullpup version with 1,000-lb warhead under development. 
North American GAM-77 Hound USA | 1 Pratt & Whitney J52 JT 7,500 42 10,000 ~500 | Vc 1,320+ | IG Autonetics Hydrogen warhead carrier for high- and low-level attack on 
Dog (Mach 1.6-2.2) enemy anti-aircraft defences; operational mid-1960 on 
B-52Gs and Hs. 
Northrop, GAM-67 USA | 1 General Electric J85 JT 2,450 — ~1,750 | ~200 Ve ~700 | Beam-riding homing Self-guided missile to destroy enemy radio and radar trans- 
Radioplane Crossbow or P&W J60 head mitters. 

Robotbyran Robot 304 SVE - SP — 146” | 1,000 2.8 Ve ~700 | RG For launching from Saab 32 Lansen; operational. 
Temco ASM-N-8 Corvus | USA | 1 RMI/Thiokol LP — 16’ = _ Vc = ~1,200| IG Texas Instruments For launching from carrier-based aircraft against enemy ship- 

Patriot beam-riding and shore-based radar installations. 

homing head. 
Sud-Aviation B.B.10 FRN |} 1 _ SP - ~1l’| ~900 - Vc = 750 RG Operational in small numbers. 
—850 

1 SP solid-propellant motor LP liquid-propellant engine RJ = ramjet 2? IG = inertial guidance system RG radio guidance system 
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Strategic and tactical air-to-surface weapons: These are being 
used in increasing numbers as the main armament of manned 
combat aircraft, whose striking power and chances of sur- 
vival are thereby greatly improved. They carry nuclear war- 
heads into strongly defended target areas (Hound Dog, 
Rascal and Blue Steel), mislead the enemy’s defences (Quail ), 
destroy the latter over long ranges (Hound Dog and Corvus) 
or attack tactical ground targets over short distances (Bull- 
pup and Robot 304). They either home onto the target or are 
guided by radio from the carrier aircraft; the strategic 
weapons use nuclear warheads, the tactical either nuclear or 


chemical charges. 















political circles to audacious speculations and 
ensure full employment for the engineers, since 
despite some satellite successes the end of the road 
is not yet in sight. 

The development of multi-stage solid-propellant 
rockets shows that substantial improvements are 
still possible. These new rockets should be supe- 
rior in operating reliability and have a shorter 
count-down time than their predecessors, the 
Atlas, Titan and Thor. Moreover, thanks to their 
smaller dimensions and weights, they are cheaper 
to manufacture and operate and simpler to handle. 
Their low launching weights, however, are due 
not alone to the solid-propellant motors, but also 
to the use of lighter nose cones with smaller war- 
heads, which in turn necessitate the development 
of more accurate guidance systems. 

Solid-propellant motors are also being used to 
an increasing extent in tactical missiles for the 
Army. The U.S. Army’s Pershing, Sergeant and 
Little John and Britain’s Blue Water are examples 
of this tendency. Of late, however, there has again 
been a reversal in development trends—at any 
rate where smaller missiles are concerned —and 
a demand has arisen for ready-filled liquid-pro- 
pellant rockets with corrosion-proof tanks, which 
can be stored for months or even years. Like their 
solid-propellant equivalents, they could be main- 
tained in a state of instant readiness and are ex- 
pected to offer better thrust control and higher 
specific impulse than solid-propellant motors. 

An interesting but not surprising fact —in view 
of the American defence concept—is that today 
even small tactical weapons for the U.S. forces can 
carry atomic warheads. This applies not only to 
the Army’s Honest John and Little John short- 
range artillery rockets, but also to the very small 
Davy Crockett, a recoilless ground combat weapon 
6 inches in diameter and rather similar to the 
Bazooka, which can be used from vehicles or by 
advanced infantry posts. The U.S. Army and Air 
Force have also announced that anti-aircraft 
missiles for operation against high-flying targets 
(e.g., Bomarc and Nike-Hercules) can be equipped 
with nuclear warheads. The same applies to the 
USAF’s MB-1 Genie air-to-air rocket and the 
Navy’s AAM-N-10 Eagle. The latter also deserves 
attention as the first representative of a new species 
of air-to-air missile. Over 16 feet long and weigh- 
ing more than a ton, the Eagle can be launched 
from any subsonic aircraft and directed against 
any kind of air target over distances of 30 to 90 
miles —provided the aircraft carries the electronic 
equipment required for operating the missile. For 
target homing in the last phase of the attack, the 
Eagle has a fully autonomous Westinghouse radar 
with high resolution Doppler antenna, and a 

computer; the missile is guided into the vicinity 
of the target by a Westinghouse fire control radar 
aboard the carrier aircraft, which is coupled to 
the Fleet air raid surveillance system. 

_ 


Engineers and designers never tire of proposing 
new methods of automating warfare. It is left to 
the budget experts to decide which projects are 
most promising and should receive allocations 
from the available funds. In the process of this 
necessarily strict selection, many developments 
are obviously abandoned. But sufficient remain, 
as revealed by the accompanying tables —although 
it is by no means yet certain whether all will ever 
get into service. 

Are the guided missiles really the miracle 
weapons of which earlier generations dreamed 
and which were to make war impossible for ever ? 
At the moment the arsenals uf most countries are 
being filled to a frightening extent with robots 
of all shapes and sizes, but it seems far from 
certain that they will be able to prevent a world 
conflict. However, it is to be hoped that they will 
never have the occasion to demonstrate their still 
unproven combat effectiveness. Let us look to- 
wards the 1970 missile catalogue with this hope 
in our hearts... —e 


VI - CLOSE-COMBAT WEAPONS 
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Main Type Coun- | Weight Control and 
Contractor Designation try (ib) pony _ Guidance System Remarks 

Aeronutronics Shillelagh USA - - - Aeronutronics fire Operational mid-1960 
Division, control system 
Ford Motor 

Bofors AB Bantam SVE 13.2 | 2,200yd 260 Wire-guided Launched from transport container; in pro- 

duction for Swedish Army. 

Bélkow Type 810 GER 21 1,760yd 280 Wire-guided No launcher required; in production for 

German Army. 

Government Malkara AUS 206 | 4,000yd 490 Wire-guided Largest weapon of category (65-lb war- 
Aircraft head); launched from armoured vehicles; 
Factories for the British Army. 

Martin Davy USA - 5,500 — Mobile two-man weapon to carry a small 

Crockett 8,800 yd nuclear warhead. 

Nord-Aviation SS.10 FRN 33 1,750yd 260 Wire-guided Over 24,000 delivered to several States. 

Nord-Aviation SS.11 FRN 62 3,850yd | ~590 Wire-guided Development of SS.10. 

Nord-Aviation SS.12 FRN | ~200 | 6,600yd 820 Wire-guided Under development. 

Oerlikon/ Mosquito SWI 25 2,000 yd 280 Wire-guided 7.5-lb warhead; detachable honeycomb 
Contraves wings. 

Pye PV GBR | ~80 - _ Wire-guided Under development. 

Vickers- V.891 GBR 27 1,760yd 410+ Wire-guided 
Armstrongs Vigilante 








An ICBM on 


The trajectories of ICBMs take them mostly out- 
side the earth’s atmosphere, where they are not 
subject to aerodynamic forces, but only to the 
thrust and steering forces exerted by the power- 
plant and verniers and, of course, to the effects of 
inertia and gravity. On re-entry into the atmo- 
sphere, however, aerodynamic forces are parti- 
cularly powerful, for re-entry speed is at least as 
high as burnout speed in space. The following 
paragraphs describe a typical ICBM path over a 
5,000-mile range and give characteristic figures for 
such a mission. 


In a vacuum the range of the nose cone depends 
on the burnout speed of the final stage of the 
rocket and the flight path angle, i.e., the angle be- 
tween the horizontal and the direction of travel on 
burnout. With an optimum angle of 23° for a dis- 
tance of 5,000 miles, burnout speed at a height of 
about 200 miles is roughly 22,000 f.p.s., or 15,000 
m.p.h. At this speed the nose cone hurtles through 
space on an almost circular ellipse, reaches its 
minimum speed at the peak of its trajectory and 
begins to accelerate again as it begins its descent. 
At a height of about 200 miles it again reaches the 
speed at which it burnt out, increases its speed 
still further and, at a height of about 50 miles, is 
already penetrating atmospheric layers of mea- 
surable density. Here begins the re-entry phase, 
during which the vehicle is decelerated at an in- 
creasing rate by atmospheric resistance. The 
point of maximum deceleration, i.e., maximum 
deceleration independent of the physical and geo- 
metrical characteristics of the nose cone—is 
reached when the vehicle is braked to 60 percent 
of the re-entry speed. For example, with a nose 
cone weighing about 1,100 Ib and having a frontal 
area of 12.9 sq.ft. and the high drag coefficient of 
2, this point is reached at a height of about 17 
miles, the maximum deceleration being about 
50 g. Both re-entry speed and angle of entry de- 
pend entirely on range. The altitude of decelera- 
tion, on the other hand, depends on the mass of 
the re-entry vehicle, its drag coefficient at super- 
sonic speeds and its frontal area. The designer 
has at his disposal various methods of influenc- 
ing the space-time relationship for missile re- 
entry by an appropriate choice of shape and 
weight. The more pointed the nose cone and the 
smaller its diameter, the lower will be the altitude 
of maximum deceleration. This is desirable from 
two points of view: firstly, the percentage deviation 
of the missile from its trajectory will be less, and 
greater target accuracy will be achieved, and se- 
condly, the risks of interception by enemy de- 
fences will be decreased. For these and other 
reasons ablating re-entry vehicles are preferred to 
the heat sink variety. The noses of the former can 
be more pointed, which means that they will have 
a lower drag coefficient, and their diameter can be 
relatively small, whereas the latter require blunt 
noses and larger diameters (cf. article on page 159 
of this issue). 





its Trajectory 


The accuracy of an ICBM depends not merely 
on the guidance system and the precision of its 
re-entry into the atmosphere, but also on the re- 
liability of all its components. This can be illus- 
trated by the following example: If a rocket con- 
sists of 5,000 components, each with an opera- 
tional reliability of 99.95 percent, 33 missiles must be 
launched to ensure that at least one operates with 
a 90 percent degree of reliability. If, on the other 
hand, 4,999 components are 99.95 percent but the 
5,000th is only 50 percent reliable, then no fewer 
than 57 missiles must be launched for one to 
carry out its mission with a 90 percent degree of 
reliability. 


It appears that USAF specifications require the 
warhead of a successfully launched ICBM to fall 
within a predetermined target area with a diameter 
of 5 miles, corresponding to an accuracy of 2.5 
miles for a distance of 5,000 miles or 0.05 percent 
of the range. To achieve this, the accuracy require- 
ments for a guidance and control system are in- 
deed formidable. Because of the tremendous 
explosive force of an ICBM nuclear warhead, the 
target area would still be devastated even with a 
lesser degree of accuracy. On the assumption 
that the American Atlas and Titan |CBMs carry 
warheads with an explosive force of 3 to 5 mega- 
tons, the following zones of destruction will 
be obtained at the warhead’s point of impact 
(these zones cover the region where blast is in 
excess of 4.97 Ib/sq.ft, completely destroying 
brick buildings and damaging reinforced concrete 
shelters): 


l— Air burst 
Missile type 
Atlas and Titan 


Radius of destruction 
10,000 to 13,500 yards 


ii—Surface burst 
Atlas and Titan 4,500 to 5,500 yards 

As for the thermal radiation from a nuclear 
explosion, the wave of heat from an Af/as or Titan 
warhead detonated above the earth's surface in 
fine weather would induce third-degree burns (10 
to 12 calories per cm?) on all living creatures within 
a radius of 11 to 14 miles. 


The craters left by surface bursts of nuclear 
warheads can also have considerable dimensions. 
With a one-megaton warhead a crater in normal 
ground is 140 ft deep, its diameter is 1,600 ft and 
the diameter of the “lip” thrown up around the 
crater 3,200 ft. With a 5-megaton warhead the 
crater is 215 ft deep and 2,150 ft wide, the dia- 
meter of the lip being 4,300 ft. These powerful 
destructive effects mean that even if the nuclear 
warhead does not fall directly on target, the target 
area can nevertheless be very seriously affected, 
and is also, of course, exposed to the effects of 
electromagnetic, alpha, beta and neutron radia- 
tions which accompany a nuclear explosion. 
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= Length | Launch-/| Oper- 
Main Type Designation Coun- Powerplant Thrust (incl. ing ating Highest Control and Remarks 
contractor (Defence Branch) try No. and type Cate-| (Ib) booster | weight | radius| Mach No. Guidance System 
: ory-! (fo) (Ib) |(st.m.) a 
Vil - SURFACE-TO-AIR WEAPONS 
Armstrong Seaslug GBR 1 ICI main powerplant SP 19’6" GEC beam-guidance Designed as main weapon for destroyers of the Ham; shire 
Whitworth (Royal Navy) 4 boosters SP class 
Bendix/RCA SAM-N-6 Talos USA 1 Bendix RJ 313" ~6,000 | 60+ | Mach 3+ | Beam-guided, semi-active A version without homing head can be fitted with a 
(U.S. Navy) 1 Allegany booster SP homing nuclear warhead 
Boeing 1M-99A Bomarc USA | 2 Marquardt RJ 43 RJ 23,000 47'4” 115,000 +| 250 Mach 3 Radar and radio guidance, | Can carry nuclear warhead; Bomarc B, with Thiokol solid- 
(USAF, RCAF) 1 Aerojet LR-59 booster LP 35,000 active radar homing propellant booster and 500 miles range, in production 
Bristol/ Ferranti Bloodhound Mk.1! GBR | 2 Bristol Thor RJ 25'3" | ~4,500 ~ Mach 2.2] Ferranti radar homing BTH target illumination radar; operational; ordered by 
(RAF) 4 Bristol-Aerojet boosters} SP Sweden and Australia 
Convair Red-Eye(U.S.Army) | USA i- SP 4’ ~20 ~2 Infra-red homing One-man weapon against low-flying aircraft 
Convair SAM-N-7 Terrier I USA 1 Allegany main SP 27 3,000 | 10-11} Mach 2.5 | Sperry beam-guidance Operational in large numbers 
(U.S. Navy) Powerplant 
1 Allegany booster SP 
Convair Advanced Terrier USA 1 Allegany main SP 29'6" ~5,000 | ~22 Mach 3 Beam-guided, homing Ordered in large numbers by U.S. Army 
(U.S. Navy) powerplant 
Convair Tartar USA 1 Aerojet main power- SP 15 ~1,500 | ~10 |Mach2.5+ | Beam-guided, semi-active Ordered in large numbers for U.S. missile frigates 
(U.S. Navy) plant with 2 stages radar homing 
DEFA/Thomson PARCA FRN | 1 SEPR main powerplant} LP 18 2,200 ~9 | Mach 1.7 | Radio guidance First French operational anti-aircraft rocket 
Houston (Army) 4 SEPR boosters SP 
DEFA Masurca (Navy) FRN 1 SEPR main powerpiant| SP 18’8” 3,200 20 |Mach2.5+ | Alignment guidance homing] Flight testing 
1 SEPR booster SP 
English Electric Thunderbird Mk-1 GBR | 1 — SP 21 4,000 ; ~25] Mach 2 Marconi semi-active radar Mobile anti-aircraft system; operational; Thunderbird 
(British Army) 4 boosters SP homing Mk.2 undergoing tests 
Latécoére Masalca (Navy) FRN 1 RJ ~6,000 | ~60 Beam-guided, homing Flight testing 
Matra R.422-Bl FRN 1 SEPR 706 main SP 3,500 30°7" 3,520 ~30 | Mach 2.6 | Radio guided, semi-active 110-Ib warhead; suitable only for use against subsonic 
(Army) powerplant radar homing targets 
1 SEPR 734 booster SP 57,000 
Nord-Aviation ACAM 5301 FRN 1 SP 14’9” 1,600 9.5 Mach 2 Under development 
(Army) 
Oerlikon/Contraves | RSA-58 SWI 1 LP 2,200 20’ 890 18 Mach 2.4 | Beam-guided 88-lb warhead: RSC-57 training version for recovery by 
parachute 
Raytheon M3 Hawk USA 1 Aerojet main power- SP 16'9” 1,275 22 |Mach2.8+| Semi-active radar homing Air transportable weapon system with Raytheon-Doppler 
Northrop (U.S. Army, plant with two stages target illumination radar; licence production by several 
U.S. Marine Corps) European States 
Short Seacat GBR | 1 SP 410° Radio guided Replacement for 40-mm Bofors cannon; land-based 
(Royal Navy) Tigercat under development 
Sud-Aviation SE.4400 FRN 1 RJ 23'7 2,640 30 Mach 3.6 Experimental weapon 
1 SEPR booster SP 
Western Electric SAM-A-7 Nike-Ajax | USA 1 Bell main powerplant LP 2,600 34°10" | 2,300-+ 25 Mach 2.5 | Western Electric beam and | Operational in large numbers (about 20,000 delivered) 
Douglas (U.S. Army) 1 Hercules Powder SP radio guidance 
booster 
Western Electric; SAM-A-25 Nike- USA 1 Thiokol main SP 41'6" | ~10,000} 100 | Mach 3.3 | Western Electric beam and | Can be fitted with nuclear warhead; operational in large 
Douglas Hercules powerplant radio guidance numbers 
(U.S. Army) 1 Hercules Powder SP 
4-chamber booster 
Western Electric/ Nike-Zeus USA 1 Grand Central Rocket SP ~50° {22,000 300+ | Mach 7 Radar homing Anti-ICBM with nuclear warhead; under development 
Douglas 1 Thiokol booster SP_ | 450,000 
' SP = solid-propellant motor LP = liquid-propellant engine RJ 
Surface-to-air missiles: The evolution of missiles for air defence use has led toa 
Scale 1:100 great variety of configurations and sizes. The launching weight of anti-aircraft 
- missiles ranges ail the way from a few pounds for the Red-Eye (not shown here), 


















to more than 10 tons for the Nike-Zeus. The same variety is found in operating 
methods and guidance systems. The present trend of development is towards 
small rockets with highly mobile launchers for use against low-flying attackers 
on the one hand (Hawk, Tartar, Seacat, etc.), or towards large, long-range 
weapons with complicated guidance and control systems for defence against 
high-flying supersonic bombers and reconnaissance aircraft. Defence against 
enemy ICBMs is also beginning to enter the realms of possibility with the Nike- 
Zeus, though future missiles of this category can be expected to be still larger, 
weighing dozens of tons. However, these will doubtless be confined to fixed 
bases—like the present Nike-Ajax and Nike-Hercules, Bomarc, Talos and others. 
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Nord 5103 
Sidewinder 
GAR-3 Falcon 
GAR-2A Falcon Genie Matra R.511 
Powerplant 
Main Type Designation Coun- Length|Weight| Range} Highest . Bie ~ ' 
Contractor (Defence Branch) try No. and | Cate-| (ft) | (lb) |(st.m.)] Mach No. Control and Guidance System Remarks 
type gory! 
Vill - AIR-TO-AIR WEAPONS 
Bendix AAM-N-10 Eagle USA 1 SP ~16' |2,000 ~+-|30-100] Mach 3+ Bendix guidance system, Westinghouse inter- Guided near target by Westinghouse fire control radar on carrier 
(U.S. Navy) ception radar, Litton computer aircraft; then by Bendix/Westinghouse system 
de Havilland Firestreak GBR 1 SP 10'5” | ~300 4.5 | Mach 2 Infra-red homing In production 
(RAF, Royal Navy) 
de Havilland Red Top (RAF) GBR i SP ' 9-10 Infra-red homing Advanced Firestreak with 65-lb warhead 
Douglas MB-1I Genie USA 1 Aerojet SP 8 900 3 Mach 4 No guidance system; aircraft guided by Hughes} 1.5 kiloton nuclear warhead; operational in large numbers 
(USAF) MA-1 or MG-12/13 fire control 
p . = alc N Thiok : 6” > 5 ~h 2.2 ” i 
mee — ee ee | eee eee Over 15.000 Falcon series missiles delivered; GAR-1/2 with MG-13 
Hughes GAR-3/4 Falcon USA | 1 Thiokol SP rr" 150 5+ |Mach2.54-| Semi-active radar homing in version 3, infra-red 4 —s cae se GAR-3/4 with MG-10 or MA-1 
(USAF) homing in version 4 ™ - 
Hughes GAR-9 (USAF) USA 1 SP ~15 ~190 | Mach 4 + Radar homing or infra-red homing Nuclear warhead; developed for (abandoned) F-108 
Matra R.511 FRN 1 Hotchkiss-} SP 10'2” | 398 5 Mach 1.8 | Semi-active radar homing 46-lb warhead: in production 
(Air Force) Brandt 
Nord-Aviation | 5103 FRN 1 two-stage| SP 86" 296 5 Mach 1.7 | Radio-guided by pilot of carrier aircraft by Operational since 1957; designed as air-to-surface missile for 
(Air Force, Navy) means of joystick German Air Force’s G.91 
Philco/General | GAR-8 Sidewinder IA | USA 1 Hercules SP 9’5” 155 ~3 | Mach 2.5 | Infra-red homing (radar homing in version IC) | Simple, inexpensive; operational with the air forces of over 10 States; 
Electric (USAF, U.S. Navy) Powder built under licence in Germany by Bodenseewerk Perkin Elmer 
Raytheon AAM-N-6 Sparrow III | USA 1 RMI/ LP 12° | ~380 8 |Mach2.5-3} Radar homing One of most efficient of its weight class; operational for eighteen 
(U.S. Navy) Thiokol months; improved version in production for F4H-1 
SISPRE C-7 ITL 1 Thiokol SP 65” 143 6 Mach 1.9 | Infra-red homing Under development 
M58 
! SP = solid-propellant motor LP = liquid-propellant engine 
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First picture of the improved Boeing IM-99B Bomarc 
surface-to-air missile. The B version of this unmanned 
interceptor powered by two Marquardt ramjets differs 
from the A version in using a solid-propellant booster and 
a modified guidance system with a new radar nose. The 
wings have had to be moved forward as the longer 
booster has involved a change in the centre of gravity. 


U.S. Missiles — 
Latest Pictures 
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Test firing of an AX prototype of the Polaris submarine- 
launched IRBM from Cape Canaveral missile range. Pro- 
totypes of the AX series are continually undergoing 
improvements, both in their solid-propellant motors and 
in their guidance and control systems. The latest experi- 
mental vehicles of the test series, which comprises two 
dozen missiles, reached ranges up to 890 n.m. The 
28,000-lb production version will have a range of 1,200 


In mid-October, 1959, a 
Martin 
stage experimental missile 
was launched almost verti- 
cally from a USAF B-47 
jet bomber at high altitude 
and guided to the vicinity 
of the Explorer V1 (Paddle- 
wheel) satellite. The experi- 
ment proved that ballistic 
weapons can be launched 
from aircraft against any 
desired target with a high 
degree of accuracy. 


n. m. 


WS-199B _ two- 


This one-man triangulation and tracking equipment > 
with radar reflector and optical sight is part of the 
fire control system for the Lacrosse tactical guided 
missile. The system is used for target acquisition and 
locating the missile operator positioned nearer the 
target, and directs the missile onto its trajectory. The 
Lacrosse then flies over the forward operator, who 
guides it to its target by means of a small remote 
control joystick. 


Revolution in anti-aircraft defence: The Red-Eye 
anti-aircraft missile developed by the Convair 
(Pomona) Division of General Dynamics Corporation 
weighs barely 22 lb complete with launching tube, and 
can be handled by one infantryman. It has an infra- 
red homing head and is designed specially for use 
against low-flying aerial targets. The shoulder-fired 
launching tube is similar to a Bazooka and also serves 
as a transport container. The development of this 
simple, inexpensive weapon was jointly financed by 
the U.S. Army and the U.S. Marine Corps. 


Successful launching of a Convair Atlas C ICBM with 
General Electric Mark 2 experimental nose cone. This 
heat sink cone will later be replaced by the General Elec- 
tric Mark 3 ablating nose cone. Present SAC plans pro- 
vide for 13 Atlas bases, each with ten missiles. 


















































Ablation Beats 


the Heat Barrier 


General Electric Tests New ICBM Re-entry Vehicle 


April 8th, 1959 was a milestone in the 
history of American ICBM development, for 
on that day a General Electric nose cone was 
retrieved almost undamaged from the Atlan- 
tic after a 5,500-mile flight through space and 
a meteoric re-entry into the earth’s atmo- 
sphere. Unnoticed by the eyes of the world, 
American scientists had once again succeeded 
in outwitting nature. This memorable experi- 
ment gave tangible proof that an ICBM nose 
cone need not be burnt up and reduced to 
ashes like a meteor as it re-enters the atmo- 
sphere, but, with a careful choice of shape and 
material, can be sure of reaching its target in 
spite of the intense frictions and temperatures 
it encounters. 

The test on April 8th was followed by 
others. As early as May 21st another success- 
ful experiment was made and the nose cone 
was recovered, and on July 21st the RVX-2, 
the largest re-entry vehicle so far to be fired, 
was retrieved from the South Atlantic after 
withstanding temperatures around 7,200°C 
and powerful erosion forces. 

American rocket engineers thus put another 
trump card into the hands of their country’s 
soldiers and politicians, a card which the 
Pentagon well knows how to play. In the very 
near future the USA will fit its operational 
ICBMs with General Electric Mark 3 ablating 
nose cones. These new cones are in many 
respects superior to those previously supplied, 
which had heavy copper shields to serve as 
heat sinks. They result in a better aerodynamic 
shape (thus achieving greater inherent sta- 
bility) and a reduction in weight increases the 
range over which a booster can deliver its 
nuclear warhead. Only a few years ago it was 
not by any means certain whether a large 
ICBM megaton warhead could be brought 
through the fierce heat of atmospheric re- 
entry within the foreseeable future. For at 
speeds over 15,000 m. p. h. a vehicle is sub- 
jected to friction temperatures in excess of 
those on the sun’s surface! 

Little is known about Soviet progress in the 
re-entry field, which is of equal importance to 
both civil and military rocketry. The reported 
experimental launchings of Russian inter- 
continental missiles are not in themselves 
proof that the re-entry problem has actually 
been solved; for though the Soviet Union has 
for years been conducting parachute recovery 
experiments with vertically launched instru- 
ment payloads or capsules containing ani- 
mals, the aerodynamic deceleration of a con- 


tainer shot a score of miles or so into the air 
is a very different matter from getting a space 
vehicle back to earth at meteoric speed. 
That the USA is spending considerable 
sums of money on building and testing 
ICBM warheads is understandable in view of 
the military and political significance of 
nuclear ballistic weapons—the reliability of 
the nose cone in which the bombs are trans- 
ported is vital to the effectiveness of an entire 
defence concept. Few readers, however, will 
have an idea of the expense involved in 
testing the experimental devices for the recovery 
of these re-entry vehicles. The following article 
is confined to an experimental programme of 
General Electric’s Missile and Space Vehicle 
Department and does not deal with the 
results achieved by other USAF contractors. 
Nor is it possible, in the space available, to 


‘ discuss the theory of space vehicle re-entry 


or the problems involved in fabricating heat- 
resistant nose cones. Nevertheless, the testing 
of ICBM warheads described below gives a 
glimpse into USAF development projects 
which have hitherto remained secret. 


* 


We must turn back the clock about two 
years to find the beginnings of the General 
Electric test programme. In December, 1957, 
the Missile and Space Vehicle Department 
began investigating materials which might be 
used in heat shields on ICBM nose cones and 
space vehicles. The Department was seeking 
not only protective coverings which would 
absorb the heat generated by friction on 
re-entry (“heat sink” type), but more parti- 
cularly vehicles whose surface would partially 
vaporize (“‘ablating” type). Although heat sink 
nose cones are adequate for relatively slow 
re-entry, the amount of shielding material 
required is fairly large. ICBM warheads, how- 
ever, which must penetrate the atmosphere 
not only at high speed but also at a steep 
angle to reduce the risk of detection and 
interception, must be decelerated more 
rapidly than, say, satellite capsules entering 
at a shallow angle. The temperatures per unit 
of time generated on rapid and steep re-entry 
are so high that heat sink shield adds appre- 
ciably to the size and weight of an ICBM war- 
head. This is the case with the first production 
Atlas missiles at the USAF’s Vandenberg 
launching base, which are stil fitted with the 
older General Electric Mark 2 heat sink nose 
cones. 





















An Atlas ICBM with General Electric RVX-2 experi- 
mental recovery vehicle on the launching pad at Cape 
Canaveral. 


After the decision to concentrate on the 
development of ablating nose cones for 
ICBM warheads, the USAF’s Ballistic Mis- 
sile Division asked General Electric’s Missile 
and Space Vehicle Department to conduct an 
extensive research and development pro- 
gramme. This multi-million-dollar programme 
was divided into three phases. 

Phase I: 

Basic research into ablating nose cones and 
the construction of several re-entry vehicles 
for operation over intercontinental distances. 
The boosters were to be two-stage Thor-Able 


The General Electric RVX-1 recovery vehicle on the 
second stage of the Thor-Able booster. The black strip 
to the right of the cylindrical part is an aerial for trans- 
mitting the measurements taken during re-entry. 




























No. 2/1960 159 





INTERAVIA 























A General Electric engineer checking the parachute and recovery device of the RVX-2 experimental vehicle for the 
Atlas. To the right is the 12-ft nose cone, in which the recoverable instrument package is inserted. 


rockets, which were also to receive their first 
test in the course of this phase. The telemetry 
data gained on re-entry proved beyond all 
doubt that ablating nose cones provide satis- 
factory shielding for ICBM nuclear war- 
heads, though all attempts to recover the 
experimental vehicles failed. 

Phase IT: 

As it proved more difficult than originally 
foreseen to retrieve the nose cones as they 
flashed earthwards, a modified cone, the 
RVX-1, was developed; this vehicle was dis- 
tinguished from its predecessors by doubled 
weight and an improved recovery system. 
Unlike the copper heat sink nose cone of the 
type fitted to the Atlas and Thor, which is 
flat and barrel-shaped, the RVX-1 is in the 
form of a cylinder with a blunt conical nose 
and a conical skirt at the rear for stabilization 
on re-entry (see picture). The six RVX-1 
vehicles built by General Electric were fitted 
with either GE or AVCO ablation shields, so 
that both companies could test different 
materials on the same vehicle. The boosters 
used were once again Thor-Able rockets, with 
a Vanguard second-stage engine to give higher 


The most important recovery phases of an ICBM vehicle. 


- 1 - rear heat cover is discarded 





total impulse and improved control. Of the six 
nose cones launched from Cape Canaveral 
under Phase II four travelled over the full 
intercontinental range and withstood re-entry 
according to plan, and two fell into the 
Atlantic when their boosters failed. Of the 
four successful re-entry vehicles two were 
recovered after descent—on April 8th and 
May 2lst, 1959. 

Phase IIT: 

Independently of the second phase with 
its encouraging results, General Electric began 
constructing and testing a still larger, conical 
re-entry vehicle, also intended for the Atlas 
ICBM. On July 21st, 1959, after two failures 
of the Atlas booster at earlier tests, the 12- 
foot, one-ton nose cone, designated RVX-2, 
was fired over a distance of more than 6,000 
miles and recovered. This was the largest 
ICBM nose cone which scientists had managed 
to bring back to the laboratory after its 
baptism of fire. 

The three phases of this spectacular USAF 
programme are now complete. Their results 
will make significant contributions to the 
development of new re-entry bodies, whether 
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Recovery package for the Atlas RVX-2 nose cone. 
1 -first-stage parachute container; 2-—dual circuit 
programmer; 3-final descent parachute; 4- sofar 
bomb; 5-radar chaff bottle. The folded floatation 
balloon is mounted externally on the opposite side of 
the recovery package. 





Programmer to control the recovery operations (here 
shown disassembled). Right: two mechanical timers; 
centre, in front of cylindrical casing, plate-mounted 
circuits for the various self-monitoring sensors; left fore- 
ground, two batteries. 


ICBM warheads, instrument capsules or 
manned space vehicles. The ablating heat 
shields, which have now undergone practical 
tests, will solve many thorny design problems 
for engineers and will, in the long run, enable 
the largest and heaviest space vehicles to 
return to the denser layers of the atmosphere. 
The successfully tested recovery devices will 
then further decelerate the vehicles after they 
penetrate the outer atmosphere, bring them 
safely back to earth and mark the spot where 
they land. 

With the heat sink nose cones all the 
required information on behaviour during 
descent could be obtained by transmission of 
the main physical measurements. With 
ablating vehicles, on the other hand, a closer 
investigation is necessary to determine the 
extent to which the surface material has 
vaporized and the points of maximum erosion. 
For this, however, it is necessary to recover 
the nose cone from the water so that it can 
be brought back to the laboratory for inspec- 
tion. The following is a brief explanation of 
the way in which the General Electric recovery 
system functions. 

The system’s main task is to decelerate the 
vehicle so that it is not destroyed on impact 
with the water. A balloon then ensures that 
the one-ton vehicle does not sink to the 
























































































bottom of the ocean, while various types of 
marker (radio beacons, dyes, etc.) indicate 
the position of impact. 

The automatically triggered recovery pro- 
cedure is as follows (cf. drawing). As the 
vehicle is separated from the booster (i. e., 
when the second stage has burnt out) the 
recovery package installed in its rear receives 
an electrical release signal and becomes ready 
for operation. As it penetrates the outer 
layers of the atmosphere the nose cone is 
decelerated at an increasing rate, and a 
deceleration switch and finally a timer are 
actuated. This operation releases the rear 
heat cover at a height of about 20,000 feet, 
and a drag parachute is ejected from the open 
compartment. After this parachute has dece- 
lerated the re-entry vehicle to subsonic speed 
a second parachute opens, which in its turn 
slows the vehicle to a free fall speed of 60 to 
100 m. p. h., at which it can impact on the 
water unharmed. The second parachute is si- 
milar to a normal nylon one, but has excep- 
tionally long riser lines to keep the envelope 
clear of the turbulent slipstream behind the 
vehicle. 

The recovery system also includes a balloon 
censisting of a rubber bladder with a rubber- 
ized nylon outer casing and a long riser line. 
The balloon must be released before the 
vehicle hits the water and must be inflated by 
compressed air outside its container, as the 
surface of the nose cone remains red hot until 
impact and would otherwise set the balloon 
on fire. This is the reason for the long riser 
line on which the inflated balloon is towed 
behind the parachute during the final free fall 
phase. 

Before impact a sofar sonic bomb is 
dropped; this enters the water at a short 
distance from the nose cone and explodes at 
a predetermined depth. Its signals are tri- 
angulated by listening stations in the impact 
area. In addition, radar chaff is scattered 
shortly before impact to help search aircraft 



































—B 
O 
| P RS 
| KX 
| 
E =a Lp 
| == _ J | 
| | 
— 
Wee ee ee ee i“ 
1 / \ 


Diagrams showing a nose cone of the heat sink type (1) 
and an ablating nose cone (2). Diagram on left: A — highly 
polished protective layer; B — metal plate acting as a heat 
sink (mostly copper alloy); C - nuclear warhead; 
D — container for auxiliary equipment. Diagram on 
right: A — partially ablating external surface; B — inter- 
mediate insulating skin; C — nuclear warhead; D — con- 
tainer for auxiliary equipment. 


find the nose cone. After impact a water- 
activated battery switches on a miniature 
radio beacon and a flashing light. Finally, dye 
containers around the balloon release their 
contents, which colour the surrounding water. 

All the processes mentioned above take 
place automatically and are centrally con- 
trolled by a mechanical timer. In order, how- 
ever, to provide for all ambient conditions 
and enable the necessary alterations to be 
made to the guidance programme, a number 


- of acceleration, pressure and temperature 


sensors must be included in the circuits. The 
electrical switches for each phase of the re- 
entry procedure are not actuated until the 
ambient conditions measured by the sensors 
coincide with the programmed values. The 
actuators are pyrotechnic switches and are 
therefore irreversible. All circuits are dupli- 
cated to ensure reliability of operation. 

The recovery system described in the pre- 
sent article was thoroughly tested before 
installation, both on the ground and in the 
air (launchings from rockets and supersonic 
fighters). The fact that it has also proved 


4A retrieved RVX-1 with 
recovery equipment. Left: 
balloon with aerial: right: 
parachute container; far 
right: instrument package 
casing. 


The RVX-2 experimental > 
nose cone for the Atlas 
after an intercontinental 
flight. The tip of the cone 

is partially melted. 


itself in practice and saved the vehicle from 
destruction on impact, or sinking, is a major 
achievement for General Electric. Naturally, 
re-entry vehicle shapes will be further altered 
for the Atlas, Titan and Minuteman ICBMs 
(the new Mark 3 nose cone for the Af/as is an 
example), but the results of the General Elec- 
tric research programme already foreshadow 
the construction of the satellite capsules 
which, in the next few years, will carry men 


out into space and bring them back to earth. 
+e 


A General Electric RVX-1 ablating nose cone recovered 
by the U.S. Navy from the South Atlantic. In the upper 
picture the distortions in shape due to melting can 
clearly be seen; the lower picture shows the insulated 
space for the recovery equipment. 
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Ties twenty years ago the introduction of non- 
recoiling dischargers and unguided rockets 
brought about a revolution in anti-tank defence. 
But the increasing strength of armour plate 
necessitated the provision of anti-tank weapons of 
increasing calibre, so that the pieces became less 
and less mobile and could barely be moved with- 
out traction vehicles. Mobility was then improved 
by the use of unguided ballistic weapons such as 
the American Bazooka or the German Panzer- 
faust, but this improvement was obtained at the 
expense of accuracy. These weapons were suited 
primarily for close combat, but could obviously 
not compete with their predecessors over longer 
ranges. As, however, there was a growing need to 
combat from greater distances not only frontal 
armoured attacks but also tank thrusts against 
supply units, the cry arose during World War II 
for light, remote-controlled anti-tank rockets for 
ranges of up to one mile. 

Really intensive development activity in this 
direction did not, however, begin until the last 
decade, when it led to a wide variety of weapon 


A One-Man Anti-Tank Weapon 


The Bolkow 810 wire-controlled missile 


types and defensive tactics. Well-known com- 
panies such as Bofors AB (Sweden), Nord-Avia- 
tion (France), Oerlikon/Contraves (Switzerland), 
Vickers-Armstrongs (Britain) and others all 
entered the international market for the large 
numbers of anti-tank missiles required. These 
were joined by another company, relatively little 
known at the time, namely B6lkow-Entwicklun- 
gen KG, of Ottobrunn, near Munich, which 
quietly set about developing a wire-controlled 
anti-tank missile. B6lkow’s aim was to design a 
““one-man’”’ weapon, i.e., a light missile which 
can be transported, set up, launched and guided 
to its target by one man. 


The following nine basic requirements were 
laid down from the outset for this weapon: 


— Adequate penetration and high destructive 
capability 

— A high degree of accuracy 

Simple handling and operation 

— No betrayal of launching point 

— Immunity to electronic jamming 














Section drawing of the Bélkow 810 anti-tank missile. 


1 Combat warhead or training head. 

2 Electrical mechanism and gyro 

3 Supporting tube with sustainer rocket 
4 Cover, with launching cable 

5 Wing with spoiler 

6 Booster 

7 Battery 

8 Flare 

9 Handle 


B6 810 anti-tank missile. Note spoilers on fin trailing 
edges and booster rocket. 
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— Easy training of operator 

— Simple components, suitable for mass 
production 

— Small dimensions 

— Low weight. 


The resulting Type 810 weapons system con- 
sists merely of an anti-tank rocket and a control 
unit for the operator, plus cables. A junction box 
to which up to eight rockets can be connected for 
consecutive launching can also be supplied to 
enable several missiles to be fired with the aid of 
a single control unit. 

The weapon (originally designated Cobra) is 
a four-fin missile, with hollow charge warhead 
weighing roughly 5.5 lb. The warhead is attached 
to the front of the body by means of a quick- 
release fastener. The four cruciform fins are inte- 
gral with the body, and their tips are thickened 
so that the missile can be laid on the ground for 
launching. No separate launching support is thus 
required. Behind the warhead inside the body is 
the electrical system and a gyro for roll stabiliza- 
tion; and behind these again is the sustainer 


Technical data for the Bélkow 810 weapons system 


Overall length of missile. ........... 30.7 in. 
Ee ee ee ee ee 3.9 in. 
Sh Bre Sek s ea ee ea 15.8 x 15.8 x 20.4 in. 
Weights 

| A” aa a er a 21 Ib 
ES ee eee ee ee 5 lb 
a a a 3.3 to 12 Ib 
S644 bh wk See WR i DRO ee Se 8.8 Ib 
a a a eo 3.3 Ib 
50 yards junctioncable ......... 8.25 to 18.5 Ib 
Performance 

I I 61s 6 55: 0 cS aw Rs 191 m.p.h. 
Max. range in powered flight. ......... 1,760 yd 
Minimum combat range ...........4.. 500 yd 
















Control unit with launch button (covered over here) and 
missile selector switch (left), joystick and cable sockets. 
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rocket motor which is surrounded by the reel Ss 
carrying the guidance wire. The latter unwinds > 
from the reel during the missiles’ flight, emerging 
from the rear of the body. 

The electrical impulses transmitted through the 
wire from the control unit are amplified in the 
missile and then fed to the spoilers in the fin 
trailing edges. The top of the body carries a 
casing for the tracking flare and the battery. 
Underneath is a booster, which remains firmly 
attached to the missile until the moment of 
impact. The rear of the body is enclosed by a 
cover which, together with the connector plug 
and an ignition and guidance cable, forms the 
entire “launching system.” 

Both booster and sustainer rockets use solid 
propellant. The booster nozzle is canted so as to 
ensure that the missile takes off at an angle of 
roughly 20° to the ground. The booster accele- 
rates the missile to a speed of 190 m.p.h., which 
is then maintained by the sustainer rocket during 
target approach over a range of 1,760 yards. On 
launching, the red tracking flare also ignites, thus 
facilitating observation and guidance to the 
target. 

The control unit weighs only 5 lb and is easy 
to handle. It contains all equipment required to 
fire and operate the missile: a launching button 
on top of the casing (secured by a cover when not 
in use), a joystick and a numbered dial for selec- 
tion of the rocket to be fired. To ensure accuracy 
at ranges beyond 1,000 yards a telescope can be 
fitted above the control unit. The control unit 
can be checked by means of a field test equipment, 
which simultaneously detects any circuit dis- 
continuity in the cable and junction box. 

Operation of the entire weapons system is 
equally simple. The operator carries the missile 
on his back in a four-part plastic foam container. 
Arrived at his standby position, he releases two 
straps, thus separating the four segments of the 
container, removes the missile and the warhead 
and assembles the two. Once the battery has been 
set in place on its casing on top of the missile 
body, the missile can be carried to launching 
position by the integral handle. During this pre- 
paratory phase the operator can remain in 
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A U.S. Marine fitting the warhead to the Cobra. 





The complete weapon weighs only 21 lb and can be 
brought into action by one man. 


The transportable simulator simplifies training of operators. The trainee (left) sees a ‘‘target” displayed by the instructor 
(centre) on the screen of a cathode ray tube, while his missile is represented by a small light spot. An electronic computer 
converts all joystick movements into appropriate movements of the light spot, while the instructor can insert simulated 
buildings or ground obstructions into the rocket’s “‘flight path.” 































complete cover. Control unit and connecting 
cable are carried slung round his waist. Next he 
removes the cover from rear of the missile, and 
in so doing withdraws a length of the guidance 
and ignition cable. The end of this cable is hooked 
to a fixed point (e. g., a tent peg planted in the 
ground) some 6 feet behind the missile. This is 
to ensure that the guidance wire unwinds pro- 
perly from the reel as the rocket gets under way. 
Otherwise, if the reel became blocked, the missile 
might drag cable, junction box and control unit 
after it. 

Finally, the safety plug is removed from the 
underside of the missile body, and the guidance 
cable is connected to the control unit. The 810 
rocket is now ready to fire. An experienced 
operator can assemble the warhead and body and 
get into final firing position in a bare two minutes. 
Once the missile has left the ground, the operator 
waits until it appears in his field of vision. He 
must then guide it smoothly along the line of sight 
to the target, gradually reducing its height until 
the red flare covers the target. The warhead is 
armed automatically roughly 3 seconds after 
launch. A well-trained operator can successfully 
engage fixed or mobile targets within a range of 
500 to 1,760 yards. 

The complete 810 weapons system also in- 
cludes a portable simulator for rapid training of 
missile operators. Ten training hours are repor- 
tedly sufficient to obtain adequate accuracy. The 
equipment comprises a large cathode ray tube 
on which both target and rocket are displayed (as 
small light blips). The instructor feeds in size, 
position and motion of the target, while the 
student directs the rocket light blip on to the target 
by means of a joystick similar to that on the 
control unit. 

The Federal German Army has already tested 
and accepted the 810 into service, and the U.S. 
Marine Corps is. now evaluating it for possible 
use by American forces. One hundred test 
missiles have been purchased, and the Ist Anti- 
Tank Battalion of the Ist Marine Division, Camp 
Pendleton, California, is to carry out a thorough 
tactical evaluation, under the technical direction 
of the Marine Corps’ Landing Force Develop- 
ment Center, Quantico, Virginia. The main pur- 
pose of the evaluation is to determine whether 
the weapon can be used by fast-moving ground 
combat units or helicopters in amphibious opera- 
tions. 

Meanwhile Bolkow-Entwicklungen has signed 
an agreement giving Daystrom Inc., of Murray 
Hill, New Jersey, manufacturing and sales rights 
in the United States and Canada. Daystrom plans 
eventually to produce the Bo 810 at its Military 
Electronics Division, Archbald, near Scranton, 
Pennsylvania. 

Daystrom has estimated that when quantity 
production gets under way the missiles will cost 
less than $1,000 apiece. American spokesmen 
stress that the Cobra is lighter, simpler and chea- 
per than other anti-tank weapons, although its 
warhead has high penetration power. The 5!/4-lb 
warhead (with 3.3-lb explosive charge) effort- 
lessly pierces armour plate up to 21.5 inches in 
thickness. The shaped charge can be replaced by 
a fragmentation or chemical warhead. 

The sale of this small anti-tank rocket to the 
United States and the Daystrom proposal for 
licence production represent a marked success for 
the B6lkow company, which is already working 
on new weapons systems in its modern labora- 
tories. a 
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As the United States and the Soviet Union 
were launching their first earth satellites two years 
ago, American engineers in a Lockheed labora- 
tory near Palo Alto, California, were investigating 
the possibilities of using satellites weighing 
thousands of pounds for their country’s defence. 
It was not until a few weeks ago, however, that 
the general public learnt the broad outlines of 
this hitherto secret USAF development pro- 
gramme for giving the West’s defence forces 
warning of enemy ICBM attacks. 

A variety of suggestions had been made for 
solving this problem, which for years had been 
a matter of deep concern. As early as 1956 it was 
suggested that early warning of an impending 
attack could be given by an advanced line of long- 
range radar stations. And the USA has, in fact, 
begun building the first stations of a vast early 
warning system of giant radars reaching from 
Alaska across northern Canada and Greenland 
to Scotland, a system which is expected to cost 
hundreds of millions of dollars. Due to the earth’s 
curvature, however, it is impossible for even an 
advanced station to detect enemy ICBMs imme- 
diately after they are launched. 

But the situation is very different when a 
missile detector, such as an infra-red locator with 
low power-consumption, is carried by an earth 
satellite into the upper ionosphere or even the 
exosphere, where its electronic eye can view 
almost a third of the earth’s surface. If, in addi- 
tion, carrier satellites circle the earth on trans- 
polar orbits (north to south and vice versa), the 
whole of the earth will rotate underneath them in 
a few hours. In other words, a few detector 
satellites could between them scan the entire 
globe for infra-red traces of climbing ICBMs. It 
is, of course, essential, to orient the instruments 
in space so that the origin and movements of 
suspicious infra-red rays can effectively be 
determined. 

An attitude stabilization and orientation device 
has been successfully tested on the USAF’s Dis- 
coverer satellites during the past year. An elec- 
tronic lens was allowed to rotate so as to con- 
tinuously scan the earth’s horizon. The horizontal 
plane thus obtained was then used to keep the 
satellite’s longitudinal axis parallel to the earth’s 
surface. In this way the Discoverer, or at any rate 
those which functioned satisfactorily, always 
turned the same face towards the earth. It is true 
that stabilization and orientation devices have 
still to be greatly improved and must have a longer 
life than the systems used in the Discoverer; the 
foundations have, however, been laid. 

On the basis of these experiments the Air Force 
Ballistic Missile Division has collaborated with 
Lockheed in developing the Midas ICBM early 
warning satellite (Midas Missile Defence 
Alarm System), which will be joined by a photo- 
graphic reconnaissance satellite with the name 
Samos. In a few months the USAF will launch its 
first Midas satellite, and Samos prototypes will 
follow in the second half of the year. Within two 
years military early warning and observation 
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The U.S. Air Force’s 
First Satellite Wing 


satellites should be in regular operation, their 
electronic eyes overlooking the entire earth at a 
height of roughly 1,500 miles—provided this ori- 
ginal warning system is not banned for diplomatic 
reasons. 

It is only a few weeks since the Pentagon 
astonished the wo1ld with the announcement that 
the USAF’s first satellite wing was already being 
set up. For some months a number of specialist 
units, whose tasks included testing the Discoverer 
and its recovery equipment, have been grouped 
together in the Ballistic Missile Division’s 6594th 
Test Wing. The experimental wing, directed by 
Colonel Alvan N. Moore, formerly of SAC, 
includes a launching squadron at Vandenberg Air 
Force Base, California, several tracking stations 
at Vandenberg and the Navy’s nearby Point 
Mugu base, satellite tracking and data gathering 
stations at Kodiak (Alaska), Kaena Point (Hawaii) 
and New Boston (New Hampshire), and a recovery 
squadron. At the moment the 6594th Wing num- 
bers only 300 to 400 officers and enlisted men, but 
one day its strength will be 3,000. Even today, 
however, the members of the unit are distinguished 
not only by their comprehensive technical know- 
ledge, but above all by the practical experience 
they have gained in launching and operating the 
eight Discoverer satellites so far to be fired. For 
the time being the Test Wing has its headquarters 
at Lockheed’s Palo Alto research laboratory; 
later it is to be moved to Sunnyvale (cf. Interavia 
no. 11/1959, p. 1399), where Lockheed is building 
the Agena, second stage of the booster for the 
Discoverer, Midas and Samos satellites, in a 
newly-erected plant, and where a control centre 
for satellite operations is being built. 

At present only a few details are available on 
the two most important military satellites, Midas 
and Samos. The Midas satellites are to send the 
information obtained by their infra-red detectors 
to ground stations, which will at once pass it on 
and at the same time save power by switching the 
transmitters on as the satellite passes over enemy 
territory and off as it leaves. Even if the Midas 
detectors can trace the enemy rocket only during 
its powered phase, i. e., for about five minutes, 
this brief period will enable the rest of the missile’s 
trajectory to be calculated by electronic com- 
puters on the ground. These rough data should 
at least be adequate to enable the approaching 
missile to be detected and tracked in time by the 
ICBM early warning radar network. A USAF 
spokesman has said that the job could be done 
by six to eight Midas satellites arranged so that 
any part of the earth’s surface is always under 
observation by two satellites. 

The Samos satellites, equipped with cameras 
and other picture storage systems, would send the 
results of their observations back to earth for 
evaluation, in the form of photographic plates, 
magnetic tapes etc. in recoverable containers. A 
high-altitude photograph of the earth’s surface 
would naturally be more informative than a tele- 
vision facsimile picture beamed back to earth. 

Whereas the Discoverer satellites used modified 






















A Thor rocket with an Agena as second stage is launched 
from the USAF’s Vandenberg base. In a few months’ 
time Vandenberg will be the base from which the first 
Midas experimental satellites (also with Agena as second 
stage) will be launched inte their transpolar orbits. 


Thor IRBMs as first-stage boosters, it is planned 
to employ the D version of the Atlas ICBM for 
Midas and Samos. The second-stage powerplant 
will, like the Discoverer, be based on the Lock- 
heed/Bell Agena, though it will have larger pro- 
pellant tanks and will be able to fire repeatedly in 
space. The new powerplant is designated Agena B. 

Later on, communications satellites will be put 
into orbit; these will ease the load on SAC’s 
already overburdened communications channels 
and ensure interference-free transmission of 
Midas early warning data. Finally, towards the 
end of the sixties, there will follow manned mili- 
tary satellite stations to monitor the enemy’s 
radio activities from high altitude, ascertain wave- 
lengths and locations of transmitters, and, if 
necessary, jam the stations and even carry nuclear 
warheads. Surprising as it may seem, such pro- 
jects are said to be already beyond the planning 
stage. 

For the moment, however, the USA is con- 
cerned with doubling the warning time for the 
approach of enemy missiles, i. e., raising it from 
15 to 30 minutes. In a serious emergency these 
extra 15 minutes would be vital to the USA for a 
variety of reasons: Long-range bombers, which 
will remain operational for several years to come, 
could take off before the arrival of the enemy 
ICBMs—without SAC having to maintain a 
round-the-clock in-the-air alert; there would be 
enough time for the pre-flight testing of liquid- 
propellant American ICBMs held in a state of 
“‘semi-alert’’; the Government and military au- 
thorities would have time to take last-minute deci- 
sions on retaliatory measures; and finally, the 
civilian population could be warned in time to 
take cover. 

At a time when the USA recognizes the Soviet 
lead in ICBM development, the new Air Force 
Test Wing is of the greatest significance, at least 
during the few years before such automatically 
launched solid-propellant missiles as Minuteman 
and Polaris become operational. ~~ 
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“Whether our primary concern be atomic 
power or speed,” writes General Guérin, Chair- 
man of the Scientific Committee for National 
Defence, “the missile’s ability to extend operation- 
al space in area and volume makes it the ultimate 
weapon in either tactical or strategic warfare, 
replacing the cannon and the aircraft both on the 
battlefield of restricted area and on an intercon- 
tinental scale.” 

If a country wishes to retain its position as a 
great Power, it is automatically obliged to possess 
both missiles and nuclear explosives. This is the 
case with France today, as General de Gaulle 
recently reminded his audience during an address 


at the Centre des Hautes Etudes Militaires in” 


Paris. 

But if the designing of modern missiles lies 
within the grasp of any Western country at a 
reasonable stage of development, the same can- 
not be said for the many difficult problems in- 
volved in missile construction. Raw materials, 
technology, tooling, test equipment, computers, 
all these things cost money, and when we ap- 
proach certain projects we may legitimately won- 
der whether they are not too ambitious for a 
country of medium size, even one with a firm 
scientific tradition and a plentiful supply of en- 
gineers and technicians. 


Last but not least, France is part of a great 
alliance led by the United States. Nearer home, 
France has close ties with certain Western Euro- 
pean countries. One can thus conceive of various 
solutions to the problem of obtaining the most 
modern war matériel. One answer would be for 
the United States to act as a source of supply to 
her allies, either direct or through the medium of 
construction under licence. Although this solu- 
tion would be ideal from many viewpoints, 
particularly as regards the standardization of 
weapons, without which no effective alliance can 
exist, there are numerous obstacles to its realiza- 
tion: on the one hand, United States Law, which 
forbids the divulging of certain secrets, on the 
other, a certain national individualism. 


The second solution would be a purely Euro- 
pean one. It would involve the creation of an 
integrated industry in Western Europe, which 
might or might not be supported by the United 
States. There is no doubt that a suitable associa- 
tion of the six States of “Little Europe,” parti- 
cularly if joined by Britain, would be capable of 
solving the most complex problems, while ensur- 
ing the safety of vital industries whose very exist- 


By General L. M. Chassin, Paris 


ence will be threatened unless union is rapidly 
achieved. Many difficulties, political, financial and 
commercial, have hampered the complete realiza- 
tion of this fertile idea, but let us hope that it is 
well on the way to success. 

The third solution is to try to manufacture 
one’s own missiles. But in this case we must be 
very cautious and confine ourselves strictly to 
what is necessary and to what is practicable. 

The French missile programme takes into ac- 
count all the possibilities just mentioned. When 
France receives, under the Mutual Development 
Assistance Program (MDAP), missiles which ap- 
pear modern enough to meet her requirements, 
she is quite willing to accept them and omits them 
from the corresponding part of her own pro- 
gramme. If, on the other hand, she considers that 
what she has been offered is inadequate, she first 
tries to produce something in collaboration with 
another country. Finally, if all else fails, she does 
not hesitate to forge ahead alone, at any rate in 
the fields in which she feels she is likely to suc- 
ceed. 

For a rapid review of French missiles we shall 
adopt the classification which has now become 
conventional: air-to-air, air-to-surface, surface- 
to-air, surface-to-surface. 


@ Air-to-air missiles 


The present programme envisages the manufac- 
ture of missiles derived from those already in 
production, such as the Nord 5103, or about to 
go into production, such as the MATRA 511. 
The aim is to have available air-to-air missiles 
which can be used in all weathers for attacks at 
all angles, in contrast to current missiles, whose 
limitations are often considerable in both these 
respects. 

Out of the MATRA 511 there has evolved the 
project for the MATRA 530 which, fitted with a 
semi-active homing head of the Sparrow III class, 
could carry a powerful warhead capable of des- 
troying any target. Until the MATRA 530 is 
ready France is adopting the Sidewinder. 


@ Air-to-surface missiles 


There are several categories of air-to-surface 
missile, which can be classified according to 
range: short (up to 10 miles), medium (up to 60 
miles) or long (air-launched IRBMs). 





For the time being France’s ambitions are 
modest; she envisages building only the simplest 
air-to-surface missiles. The air-to-surface version 
of the Nord 5103, with a conventional warhead 
weighing about 90 lb, has a maximum accuracy 
of about 5 yards at a range of 5 miles; this 
makes it a highly lethal weapon for tactical 
support. 


In addition to the Nord 5103 (in which, inciden- 
tally, Germany is also said to be interested), 
Nord-Aviation is developing the AS-30. This 
weapon, also manually remote-controlled, will be 
more highly developed and capable of carrying a 
450-lb nuclear warhead over a distance of 10 
miles. Fitted with a proximity fuse and operating 
at speeds well above that of sound, it could be 
launched at speeds over Mach 1. The AS-30 is 
designed to equip France’s Mirage IIIs. 

The French programme makes no provision 
for any medium- or long-range air-to-surface 
missile. 

For the sake of completeness one can include 
in the present category the Nord SS.10, 11 and 12 
missiles used by both the Air Force and the Navy; 
the latter has had to solve particularly difficult 
operational problems, such as protection against 
spray and waves, storage in sea air, the devising 
of a warhead suitable for naval targets, etc. 


@ Surface-to-air missiles 


This category has been under study for many 
years in France by all three Forces and includes 
a number of interesting developments; among 
these are the ACAM to cover the deployment of 
ground forces, and the medium-range MATRA 
422, to say nothing of the DEFA Parca, which is 
also used as a training missile. But the possibilities 
offered by the MDAP in the form of the Nike- 
Ajax and Hercules on the one hand, and the ap- 
pearance of the Hawk for low-level defence on the 
other, have led France, very wisely, to abandon 
her own developments, in spite of the fact that 
some were highly promising. Consequently, the 
only current French surface-to-air missile is the 
Navy’s well-known Masurca. With a range of 
20 miles, a speed in excess of Mach 2 and a 
ceiling of 70,000 ft, the Masurca is a solid-propel- 
lant anti-aircraft missile. With a total weight of 
3,200 Ib, it has a conventional warhead weighing 
over 220 Ib; the Navy is now considering manu- 
facturing continuous rod warheads of the type 
used on the Terrier, Talos and Hawk, which are 
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far more effective against aircraft than ordinary 
fragmentation warheads. The missiles are guided 
by the alignment method, by which a radar with 
double scan measures the angular separation be- 
tween the missile and its target and passes these 
data to a computer, which transmits trajectory 
corrections to the missile. The Masurca, which 
is built at the Navy’s Ruelle industrial plant, is 
intended to equip all French combat vessels of 
over 3,000 tons. 

The production of the Hawk, whose perfor- 
mance and general characteristics are well known, 
will be the first example of Allied collaboration 
in the weapons field. This step is of especial in- 
terest and its success is earnestly to be desired. 


The industrial organization of the programme 
is as follows: Société Européenne de Téléguidage 
(SETEL), a company with international partici- 
pation constituted under French law, will be the 
“prime European contractor,” in other words it 
will allocate work under the orders placed with 
it by the five European Governments of Belgium, 
France, West Germany, Italy, and the Nether- 
lands, and by the United States Government, 
and will be responsible for comacts with Ameri- 
can industry and for dealing centrally with the 
various problems involved in integrated produc- 
tion. Five “prime national contractors”: Ateliers 
de Construction Electriques de Charleroi, for 
Belgium; Compagnie Francaise Thomson-Hous- 
ton, for France; Telefunken GmbH, for the 
Federal Republic of Germany; Societa Finanzia- 
ria Meccanica (Finmeccanica), for Italy; and 
N. V. Philips’ Gloeilampenfabrieken, for the 
Netherlands, will carry out the orders passed to 
them by SETEL. CFTH is also responsible, under 
contract to SETEL, for central technical organi- 
zation and coordination of production. 

The board of SETEL consists of representa- 
tives of the five “prime national contractors.” 
Its present Chairman is Marcel Laveran, its 
Managing Director Henri Angles d’Auriac, both 
of CFTH. SETEL’s headquarters are at Paris. 


The new company’s first task was to get in 
touch with representatives of the U.S. Govern- 
ment and of Raytheon, manufacturer of the 
Hawk. Construction of the various sub-assemblies 
was so shared out as to reduce the number of 
assembly points to a minimum. Finally, a tech- 
nical assistance contract was signed with Ray- 
theon. 

Although work on the Hawk is expected to 
last five years, SETEL has no doubts of its being 
brought to a successful conclusion, for the results 
obtained in the United States are such that the 
missile is most unlikely to be obsolete by the time 
it goes into production in Europe. The Hawk is 
a two-stage solid-propellant supersonic missile, 
with semi-active guidance system using conti- 
nuous-wave radar, and can be operated against 
aircraft flying at altitudes between zero and 38,000 
ft. Its combat range is 22 miles, which in France 
puts it into the category of army missiles. It will 
be used within the air defence framework, and 
battalions, which will consist of a total of 144 
fully mobile missiles, will be at the Air Force’s 
disposal. Some battalions will be under NATO 
control, others under national control. 

France is well aware of the great production 
difficulties involved. With such a programme it 
is not enough merely to be in possession of the 
manufacturing blueprints. Methods of research, 
construction, adjusting and checking are of con- 
siderable importance. SETEL is, however, op- 
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timistic, and one can but wish the venture all the 
success it deserves. If the European Hawk project 
does succeed, it may have a decisive influence on 
the organization of the free world. 


@ Surface-to-surface missiles 


In spite of the fact that she had already drawn 
up a programme for surface operations, France 
decided to depend entirely on MDAP. She is 
still, however, continuing theoretical studies, and 
the abandonment of the SE.4200 and SE.4500 
does not mark a definite change in trend. It is 
certain that on the atomic battlefield (if ever 
there is one) the ground forces will need at least 
two kinds of guided missile: a highly mobile mis- 
sile with a high rate of fire and range between 6 
and 30 miles, which can be quickly set up in a 
battery for use by a division; and a long-range 
weapon for army corps and above, which could 
carry an atomic warhead over a distance of about 
160 miles. 

For the time being, however, since financial 
resources are limited and more urgent matters are 
in hand, the French ground forces will make do 
with the Honest Johns, Corporals and Redstones 
allocated to them by our American allies. 


@ The Navy 


The naval battlefield has specialized require- 
ments, and operating conditions are particularly 
harsh. The chief of these are briefly listed below. 

The space on a ship is very confined, particu- 
larly across the beam; solid bases for the installa- 
tion of missile launchers are few and far between; 
handling is difficult; it is necessary to take fool- 
proof precautions for storing propellants and 
warheads; equipment must be proof against cor- 
rosion and mildew; there is a great deal of roll 
and pitch; it is impossible to use a double radar 
system due to interference from the ship’s hull. 
What is more, if the enemy is to be either bombed 
or torpedoed below the water line, there is the 
difficult problem of water entry. But notwith- 
standing these difficulties, naval technicians have 
some very fine achievements to their credit. 

Since the essential mission of the French fleet 
is anti-submarine warfare, DCCAN (Direction 
Centrale des Constructions et Armes Navales) 
has developed the Malafon, which is to go into 
service next April on the escort vessel La Galis- 
soniére. 

Although DCCAN is the moving spirit behind 
the naval missiles, Latécoére, of Toulouse, is the 
firm responsible for building the Malafon. 


@ The Air Force 


First a word of reminder that the French Air 
Force will also receive under MDAP medium- 
range, tactical surface-to-surface missiles in the 
shape of the Mace. The range of this successor to 
the Matador exceeds 600 miles. A Mace squadron 
will be attached to the French Tactical Air Force 
in Germany within the framework of NATO. It 
is regrettable that this excellent missile has the 
major disadvantage of being interceptible as its 
speed hardly exceeds 600 m.p.h. 


@ The French IRBM and SEREB 


Since the formation of SEREB (Société 
d’Etudes et de Réalisation d’Engins Balistiques) 
it is known that France, having decided to manu- 


facture and test nuclear bombs, has also decided 
to explore the problem of a missile to carry the 
bomb. The striking force which is in the pro- 
gramme of the French President and was to have 
consisted initially of Mirage IVB bombers, was 
reduced in the last Budget. This suggests that the 
first design studies have convinced General de 
Gaulle that there is another method within his 
country’s capability—the IRBM. 

Agreed, this is a bold gesture, and the difficul- 
ties that can be foreseen in the manufacture of the 
Hawk, where the French will be guided step by 
step, seem to make the engineers of SEREB ap- 
pear foolhardy. Nevertheless they are responsible 
individuals who base their propositions on solid 
reasoning. 

SEREB, which is both controlled and financed 
by the Government, has as its President M. Cris- 
tofini, previously a senior Treasury official, and 
then for a long time connected with aviation 
matters in WEU. 

Firstly it is necessary to know exactly what is 
required, and clearly define the French concept 
of deterrence, which is not exactly the same as the 
American idea. 

The American concept is based on the pos- 
sibility of the victim of an attack inflicting such 
losses on the aggressor in retaliation that his very 
existence will be threatened. In the French con- 
cept, on the other hand, it is not necessary to be 
able to destroy the aggressor but to be in a posi- 
tion to strike hard enough to induce this reason- 
ing—‘“Knowing the retaliatory power that France 
possesses, are the gains counterbalanced by the 
risks that must be taken?” It is obvious that for 
such a deterrent it is not necessary to possess 
thousands of advanced missiles, and one can 
accept reduced performance and fewer numbers. 

Having established the definition of deterrent, 
one can attempt to investigate what the principal 
features of the French IRBM and its system of 
deployment will be. The line of development 
chosen will depend on France’s technical and 
industrial resources, and an examination of these 
resources should reveal what this line is most 
likely to be. 

Firstly, as regards propulsion, the question 
arises, solid or liquid propellants. The advantages 
and disadvantages of the two types are well 
known. Both are roughly equal in specific impulse; 
solids are superior for handling and storage, but 
present certain difficulties, such as the manufac- 
ture of fillings exceeding a certain size, the change 
of chemical characteristics through aging, and 
the caution required in checking the manufac- 
turing processes. Consideration must also be 
given to the fact that no great advances appear 
likely in the near future in the field of solid 
propellants. In comparison, liquid propellant 
developments give indications of enormous 
progress, with specific impulses exceeding 240 
seconds and gas velocities exceeding 11,000 f.p.s. 

But France has had sound experience in the 
manufacture of solid propellants, thanks to the 
nationalized powder factory (Service des Poudres). 
Also the logistic and safety advantages of solid 
propellants are such that, assuming their use does 
not inflict too great a penalty in terms of per- 
formance, they are the obvious choice. This is 
particularly the case if, as we have mentioned 
earlier, performance is a secondary considera- 
tion. One can reasonably assume, therefore, that 
France will adopt the use of solid propellants, 
and the recent decision to modernize the powder 
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plant at St. Medard near Bordeaux seems to bear 
out this reasoning. 


Guidance 


Another choice has to be made in the guidance 
field, between mechanical (inertial guidance) and 
radio systems. We can assume that the problems 
of mechanical guidance can be simplified to the 
extent that it lies within the scope of French in- 
dustry. Studies have already been going on for a 
considerable time on the question of inertial 
guidance equipment. Admittedly the difficulties 
of manufacturing gyros and accelerometers are 
enormous, and the investment required to carry 
a project from the laboratory to the production 
stage will be such that many observers consider 
that it will exceed French capabilities. But the 
main argument which militates in favour of the 


inertial navigation system, apart from the fact 
that France can always hope for American tech- 
nical aid, lies in the fact that it will take many 
years of research to acquire all the data on the 
propagation of radio waves at very high altitudes 
—and the IRBM cannot wait. That is the reason 
why France will choose the mechanical system 
despite the disadvantages it possesses. 


Performance 


So far, so good, but before we can get a clearer 
picture of the projected missile, we must examine 
what the military expect of it. Firstly, what 
will be its range? on this point we have an ac- 
curate indication: on one side the rejection of 
Polaris, on the other, what we know of the per- 
formance of the Mirage IV. It is certain that in 
France the range of the Polaris was thought to be 





All over the world people are asking just what 
are the French Government’s aims in embarking 
on a programme of nuclear tests. For some, it is 
merely a prestige operation to prove to the world 
that France, too, can master nuclear techniques 
and produce an atomic weapon, at least in embryo. 


school of thought, and the French delegates are 
admitted to the “ nuclear club” along with their 
American, Soviet and British colleagues, Paris will 
go no farther, the tests will not be continued, and 
France will even advocate the limitation of 
nuclear material in order to check the spread of a 
weapon whose use is universally feared. Other 
people, on the contrary, feel that the Sahara tests 
are but the prelude to a series of successive efforts 
on the part of France to give herself a complete 
atomic arsenal ranging from the small, low- 
powered missile to warheads of several megatons. 
France, they say, also intends to attempt miniatur- 
ization, as the Americans and Russians have done, 
so as to be able ultimately to fit warheads to all 
kinds of carriers, including lightweight short-range 
tactical missiles. 

General de Gaulle’s directives to his Staff are 
not, of course, commented on in public. But his 
speech to the Senior Staff College last November 
has not been forgotten, and he is known to have 
claimed for France the right to retaliate against 
aggression anywhere on the surface of the globe, 
from whatever quarter it may come. This remark 
can be interpreted in only one way: the French 
Government is trying to provide itself with a 
striking force capable of dealing thermonuclear 
blows; at the same time it is seeking to build up a 
tactical force armed with nuclear explosives, 
whose instruments would be aircraft carriers or 
light and heavy tactical aircraft capable of operat- 
ing in any part of the world, either from the sea 
or from air and naval bases. The air armament 
programme to be presented to Parliament next 








The French Bomb 


Once the first experiments are concluded, says this: 


April should show how this ambitious military 
policy is to be put into practice. 

With or without outside technical assistance 
SEREB is to design and build a ballistic missile, 
whose explosive will no doubt be developed by the 
Military Department of the French Atomic 
Energy Commission. The Mirage //I and the 
Mirage IV atomic bomber will also carry nuclear 
payloads (which could be French-manufactured); 
the aircraft based on the new aircraft carriers will 
perform similar missions, carrying low- and 
medium-power nuclear warheads. To many, a 
programme of this kind will appear far too ambi- 
tious. Great Britain has already jibbed at the 
expense, and even the United States does not 
conceal the fact that its nuclear programme has 
cost it billions of dollars. 

For the time being, the Sahara test will have 
shown merely that French technicians know how 
to split the atom. The force of the “ charge ” (it is 
too early yet to speak of a weapon) is in the low 
kiloton range. We know that the maximum 
explosive force obtainable with a plutonium 
charge is of the order of 50 kilotons. The charge 
exploded at Reggan probably lies between the 
nominal force of 20 kilotons and the maximum 
of 50 kilotons. It still remains to transform this 
charge into a weapon, miniaturize the weapon and 
know how to use it as a source of heat to obtain 
nuclear fusion. Above all, it is necessary to 
descend progressively in the range of explosive 
charges to create tactical explosives capable of 
deterring aggression, even in the case of limited 
conflicts. The above must surely be the aims of the 
departments of the French General Staff. They 
have time on their side and also spectacular 
achievements. They have exploded a nuclear 
device less than four years after beginning re- 
search; the comparable period in Russia was five 
years, and in Great Britain six. It remains for them 
to find the money before the venture can materialize. 








too short. The distance from Nancy to Moscow 
is of the order of 1,500 miles, and there are in- 
dustrial concentrations in the Urals which it is 
difficult to overlook. One can therefore estimate 
that the range of the French IRBM will be in the 
neighbourhood of 2,000 miles. As to its accuracy, 
we have seen that we have been compelled to 
make concessions so as to avoid being faced with 
too difficult a problem. We would only attack 
large area targets (it being clearly understood that 
we only retaliate after being attacked ourselves 
and that we act in legitimate self-defence). An 
accuracy of 0.2 percent or 4 miles in 2,000 will 
be ample if not excessive. 


Also, what will be the size of the missile’s 
warhead ? All will depend on the results obtained 
from the French atomic bomb. But there is no 
reason to assume that the latter will be greatly 
different from other bombs, and we shall probably 
not be far wrong if we take the maximum weight 
of the missile warhead as being roughly one ton. 
Finally, by combining all these hypotheses, one 
arrives at a two-stage missile weighing approxi- 
mately 30 tons. 


Deployment 


It is also necessary to know how we will deploy 
these missiles in order to provide maximum pro- 
tection for them and enable them to best fulfil 
their deterrent function. 


As in America, we find ourselves faced with 
three possible types of deployment: submarine, 
as for the Polaris; mobile (on roads and rail- 
ways); and finally, fixed, underground and har- 
dened sites. 


Politically, the submarine deployment would 
give the best results. But it presents considerable 
technical difficulties and also a prohibitive price 
for France. 


Mobile ground deployment is possible in the 
large open areas of America, but in a small ter- 
ritory such as France, it is expensive, does not 
provide a great degree of safety for the unit, and 
the cost of maintenance is exceedingly high. 


We are therefore led to the third system: fixed 
deployment. Fortunately France does not lack 
mountainous areas where her IRBMs can be 
established in good conditions; Corsica, the Alps 
and the Massif Central lend themselves particul- 
arly well to underground and hardened launching 
sites, assuring a high factor of survival. 


It should be noted that a recent American 
article ! arrived at the same conclusions in com- 
paring the cost of Polaris (submarine included) 
with that of fixed missile sites. The latter are four 
times cheaper than the former. 


What will be the outcome of this French pro- 
gramme? It is serious, and will be pursued with 
vigour, in the desire to succeed at all costs. Its 
success will mean a considerable increase in 
French prestige. 

* 


At the end of this rapid review of the French 
missile programme, we can say with General 
Guérin, “The missile era has scarcely begun. 
Leaving the tactical battlefield, missiles are now 
in the planetary phase and approach outer space. 
Nothing will halt them in space, which holds the 
key to life and also to power.” 


1 Fortune Magazine, November 1959. 
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An XLR 115 rocket engine, suspended from a crane, is hoisted onto the test stand at 
Pratt & Whitney’s Florida Research and Development Center. As the unit is designed 
for operation in space, it must also be tested under simulated space conditions. The 
engine is therefore attached to a long pipe, in which a near vacuum is created by means 
of suction channels. The pipe acts as a diffusor and is used for ignition tests under very 
low atmospheric pressure, as well as for longer running tests. 
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XLR Ii 


A Liquid Hydrogen 
Rocket Engine 


The Pratt & Whitney Division of United Aircraft has ushered in a 
new era in rocket development with the testing of a liquid hydrogen 
engine. Charles T. Roelke, head of Pratt & Whitney’s Florida Research 
and Development Center at West Palm Beach, used the successful 
completion of tests on the XLR 115 engine to reveal to the public 
some of the details of this unusual powerplant. 

The XLR 115 not only is the first rocket engine to work on liquid 
hydrogen, but also sports a new type of propellant pump system 
which requires no auxiliary gas generator. The engine was designed and 
tested within an astonishingly short space of time: the development 
contract was signed a little over a year ago, and by the end of 1959 
combustion chamber, hydrogen and oxygen pumps, valves and 
propellant circuits had already been tested. Experimental engines have 
been operated for several minutes at a time under simulated outer 
space conditions, have achieved the rated thrust of 15,000 pounds and 
have produced a specific impulse more than 30 percent higher than 
that of current kerosene-fuelled rocket engines. 

Besides being the first liquid hydrogen engine to be developed, 
the XLR 115 is also the first design to make use of the so-called 
“boot-strap” fuel cycle described below. 

In most rocket engines part of the propellants must be bypassed 
and burned in a separate gas generator to provide turbine power for 
the propellant pumps. The XLR 115 eliminates the need for an 
auxiliary gas generator and the necessity to “waste” a proportion of 
the propellant for non-thrust-producing purposes. It gets its pumping 
power from the expansion of the hydrogen used for cooling the thrust 
chamber and nozzle. The system works as follows: liquid hydrogen 
enters the cooling jacket round the chamber at a temperature of 
—423°F (-—253°C), but the terrific temperature of the burning 
hydrogen/oxygen mixture inside the combustion chamber (5,500°F- 
3,038°C) rapidly heats it up and converts it into gas. This gaseous 
hydrogen, under considerable pressure, is then expanded in a turbine, 
which furnishes power to pump more liquid hydrogen and liquid 
oxygen into the system. Thus the fuel plays two roles in the Pratt & 
Whitney engine even before it is burned. It cools the thrust chamber 
and drives the pump system. Once it is finally burned, the whole of it 
produces useful thrust. 

The XLR 115’s high specific impulse is thus due not only to the 
high energy of the liquid hydrogen, but also to this economical use 
of the fuel. Pratt & Whitney engineers believe that a liquid hydrogen 
rocket used as centre or final stage of a large space vehicle could 
enable several times as much payload to be carried as by a conven- 
tional kerosene/liquid oxygen engine. The following are some of the 
benefits they expect from the new category of engine: the payload of 
an ICBM of the Atlas class could be doubled, or its range corre- 
spondingly increased, by adding a hydrogen second stage; similarly, 
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Side view of the XLR 115 rocket engine (length roughly 6 feet). Note the turbopump 
with suction heads for liquid hydrogen and liquid oxygen, and the thrust chamber 
composed of welded pipes and ring stiffeners. 


payload could be raised by 100 percent in the two-stage Titan ICBM 
if the present second stage were replaced by a hydrogen engine. 
Looking still further ahead, the advantages of hydrogen power 
become particularly apparent when applied to placing a satellite in 
a 24-hour orbit (that is, a satellite which will remain “fixed” in space 
at a given point above the earth). A carrier vehicle using four liquid 
hydrogen stages could lift more than 3.3 times as much payload as 
four liquid oxygen/kerosene engines of the same weight. 


* 


The XLR 115 programme was initiated by the U.S. Air Force, 
but is now being directed and financed by the National Aeronautics 


Diagram showing the operation of the XLR 115: The liquid hydrogen enters the fuel 
pump (fuel in) at a temperature of —423°F (—253°C) and is then pumped through 
the thrust chamber walls. The combustion gases burning at a temperature of 5,500°F 
(3,038°C) pass some of their heat to the pipes in the chamber walls, causing the liquid 
hydrogen to evaporate. Next the hydrogen gas is expanded in a turbine and blown 
into the chamber. The turbine drives the fuel pump and—via a gear—the oxygen pump. 
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Top of the engine with turbine and propellant pumps, and gimbal mount for suspending 
the engine beneath the rocket airframe. 


and Space Administration, which has chosen it for the At/as-Centaur 
space vehicle (cf. Interavia No. 1, 1960). Two engines will be fitted 
in parallel to form the second stage. This vehicle has acquired added 
importance since the cancellation of the Vega booster. It is designed 
to make a soft landing on the moon with a payload of up to 730 pounds, 
lift 275 pounds on an unmanned orbit of the moon with subsequent 
return of the instrumentation to earth or, finally, investigate the 
atmosphere of Venus and Mars. 


A more recent proposal is to use the XLR 115 to power the fourth 
stage of the giant Saturn (Juno V) space vehicle, which is expected 
to place 15-ton laboratories into orbit around the earth or carry 
5 tons of payload on probes to other planets. 


The tremendous scope of the efforts put into the development of 
this hydrogen powerplant is revealed by the fact that Pratt & Whitney 
used several million gallons of the costly liquid hydrogen in pains- 
taking and hazardous experiments before solving the problems of 
handling the new fuel and harnessing its extremely high energy. Quite 
apart from these experiments, considerable work also went into the 
development of a high-speed liquid hydrogen pump. 


The engine was tested on a group of four static test stands, designed 
to accommodate units with thrusts of up to 300,000 pounds, and pro- 
vided by Pratt & Whitney Aircraft itself. 


NASA is already demanding liquid hydrogen engines with thrusts 
of up to 150,000 pounds to power the second and third stages of the 
Saturn vehicle, and it may well be that Pratt & Whitney will soon be 
announcing a more powerful engine than the present XLR 115. An 
experimental model for thrusts of more than 100,000 pounds is also 
said to be under test at Aerojet-General Corporation, and the Rocket- 
dyne Division of North American, too, is working on a 150,000-pound 
hydrogen engine. 
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FRM GENE EECTRI.-- POWER: reliable, economical and 
versatile... from these four 


outstanding gas turbine engines 
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Well eal To meet the aircraft industry’s growing demands for a wide range of gas turbine 
power, General Electric offers the four high-performance power-plants described 
below. For more information about these engines, contact General Electric’s 

PIONEER AND LEADER IN SMALL Flight Propulsion Sales Office, 1 rue du Temple, Geneva, Switzerland. 
AIRCRAFT GAS TURBINE PROGRESS 





T64 torsostart 
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This versatile 2650-hp G.E. turboshaft/turboprop engine is scheduled 





G.E.’s T-58, flight-proven and certified for commercial use, delivers 


1050 shp, weighs 271 Ibs, and has a low 0.64 SFC. It combines high to be flight-qualified and available in 1960 for use in fixed- and rotary- 
performance with rungocness and reliability for helicopters and other wing aircraft. Its low 0.5 SFC and its ability to operate continuously 
VTOL applications. The 1250 shp growth version is scheduled to from 110 degrees above to 45 degrees below horizontal especially 
complete military qualification tests this July. suit the T64 to VTOL and STOL use. 





T 85 TURBOJET CF 700-1 TURBOFAN 
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Now powering Northrop's N-156F fighter and T-38 trainer, G.E.'s Designed for light- and medium-weight aircraft, G.E.'’s CF700-1 


525-lb J85 delivers 3850 Ibs maximum thrust at low SFC. Also power- turbofan combines the J85 gas generator with proven CJ-805-23 aft 
ing McDonnell’s GAM-72 decoy missile, lightweight, compact J85 fan design to produce 4000 Ibs sea level thrust at 0.69 SFC. Result: 
permits important savings in airframe weight, offers greater aircraft higher thrust per dollar, greater range, shorter take-off and faster 
performance and economy and improved mission capability. climb than offered by comparable jet engines. 
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SFIM RECORDERS THROUGHOUT THE WORLD 


SFIM (Société de Fabrication d'Instruments de Mesure), was founded in 1947 under the sponsorship of the Bretigny Flight 
Test Centre with the object of supplying Government engineers with the vital equipment for the measurement and photographic 
recording of flight parameters arising during the development and testing of aircraft and missiles. 


SFIM manufactures a complete range of photographic recorders, sensors and receivers for such measurements as speed, 

pressure, altitude, heading, motion, force and acceleration. 

— the type A.27 self contained recorder used particularly by parachutists. 

— the light 6 channel airborne recorders of thé type A.20 and variants. Over 10,000 of these units have been manufactured 
and they have been used for the flight trials of all French prototype and many fo.eign aircraft, particularly in Great Britain. 

— the 16 channel airborne recorders of the type A.26 and variants for many applications. 

— the type AO.10 recorder, manufactured under ONERA licence, and capable of recording 25 data channels simultaneously. 





Fully approved by the SGACC (Secrétariat Général de I'Aviation Civile et Commerciale), these recorders are used by airline 
companies such as Air France, TAI, Air Algérie, Air Maroc, BOAC, VARIG for the recording of flight data and are fitted 
in the Caravelle, Boeing 707, DC-7, DC-8 and Comet 4, etc. 





Our Orly service depot is responsible for processing these recordings on behalf of the user Companies. 

In 4 years, more than 10 km. of photographic tape have been exposed during 100,000 flight hours. 

The outstanding qualities of strength and simplicity have given this equipment an international reputation, 20 % of the produc- 
tion being exported throughout the world. 





Overseas sales agents are: 

— SFIM GB (Slough, Bucks) for Great Britain and the Commonwealth. 
— NOVOTECHNIK (Stuttgart) for the German Federal Republic. 

— OFFICE GENERAL DE L’AIR (Paris) for the rest of the world. 














Research and Development Flight Tests Airborne Equipment Industrial Measuring Equipment 
Instrumentation Photographic recording equip- Gyro-compasses Micrometers 

‘ Sadi le : ment for civil and military ADF 
Radio-electric direction finding aircraft s Temperature regulators 


Oxygen regulators 


iaati Sensors . ‘ 
ee ere ules Radio telemetry for aircraft and Stall warning indicators Atomic energy sensing devices 
lization of aircraft and missiles Twin-gyroscope flight direc- 
missiles Gyrometers tors Digital computers 





SOCIETE DE FABRICATION D’'INSTRUMENTS DE MESURE 
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Direction commerciale: Avenue Marcel Ramolfo-Garnier, MASSY (S.-&-O.) - Tel. 928-10.90 
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SURVIVAL 
DEPENDS ON 
VERSATILITY 


IN DEFENCE 
AGAINST AIR ATTACK 








AS IN NATURE 


The story of evolution is the story of success, or failure, in 
versatility. Those animals that could adapt themselves to 
changing conditions flourished and survived. Those that were 
too set,in their ways died out. 

It is not only in Natural History that versatility is of critical 
importance. It is equally so in the field of defence against air 
attack. If we ever again have to defend ourselves against such 
attack, the one certain thing is that it would be planned to 
make things as difficult as possible for the defence. The less 
flexible our methods of defence the more easily they could 
be baffled. 


VERSATILITY IN DEPLOYMENT A vital weapon for defence 
against air attack is the guided missile. Missile systems can 
either be permanently sited on fixed concrete emplacements, 
or, like the English Electric Thunderbird, be made fully mobile, 
moved across country in standard military vehicles, and 
redeployed in a few hours. 

The important thing is that Thunderbird can also be used in a 
static role. It can be set up on a chosen site for as long as that 
site continues to be the most suitable one. But if the 
unexpected happens — and in war it always does — Thunder- 
bird can be resited and in action again overnight. It is 
operationally flexible. Now in service with the Army, its 
inherent mobility allows quick changes of strategy, easy resit- 
ing of defence and provides the versatility which is of ever 
increasing importance to present and future air defence. 





NEW DEVELOPMENTS Evolution is going on. Already the 
successor to Thunderbird has been under development for 
some considerable time. Employing advanced techniques and 
retaining its full mobility it will have, among other things, 
increased low level capability and increased range. 





ENGLISH ELECTRIC THUNDERBIRD 


ENGLISH ELECTRIC AVIATION LIMITED - 


A MEMBER OF THE ENGLISH ELECTRIC AVIATION ¢RoUr $$ om 


GUIDED WEAPONS DIVISION .- 


LUTON - STEVENAGE WOOMERA 















Lycoming offers 


America’s 
highest-rated 
FUEL INJECTION 


engine for 
business aircraft 


That’s the supercharged, 340 hp Lycoming IGSO- 
480-A1A6. Fuel injection in this proven Lycoming 
power plant offers these important advantages: 
No carburetor icing problems in engine induc- 
tion system with fuel injection. 


Increased power at 
altitude with fuel 
injection. Critical alti- 
tude is raised approxi- 
mately 3000 feet with 
no increase in engine 
size. 


Flatter engine is 
possible with fuel 
injection. Over-all 
engine height can be 
reduced to give 
streamlined engine 
nacelle. 


For further information on 

any of Lycoming’s complete line 
of power plants, write to: Lycoming Division, 
Avco Corporation, Williamsport, Pa., U.S.A. 


PERFORMANCE PROVEN ! 
An outstanding service record 
in the Twin Beech Bonanza... 
since October, 1958. 


Division —_Avco Corporation | Stratford, Conn., Williamsport, Pa., USA 









BENDIX” DOPPLER 


helps prevent head- and cross-winds from 
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Indicator is standard 3-inch aircraft instrument Navigational Computer Control Box is standard RTCA form 
displaying ground speed from 100 to 999 knots factor panel allowing selection and presentation of desired track, 
and drift angle up to 40° in either direction. distance to go, and deviation from track on a "two-leg” basis. 
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Prior to airliner departure, considerable time and 
effort is spent in computing the most advantageous 
flight plan. Any deviation from established plan due 
to cross-winds or head-winds increases flight time, 
fuel consumption and flight costs. The effect of 
head- and cross-winds encountered en route can now 
be monitored with the Bendix Doppler Navigation 
System. 

This Navigation System utilizes Bendix Doppler 
Radar to measure ground speed and drift angle 
accurately. This information is instantly and con- 
stantly displayed on a single, easy-to-read, panel- 
mounted indicator. Previously, this same informa- 
tion required time-consuming manual computation. 

Bendix Doppler Radar obtains its navigational 
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information from the return of radar beams bounced 
off the Earth’s surface. The system operates any- 
where in the world and is completely independent of 
any ground-based navigational facility. 

With the Bendix Doppler Navigation Computer, 
the complete system provides continuous indication 
of desired track, deviation in miles left or right of 
desired track, and nautical miles to go to any pre- 
selected destination point. 

Flight operational economy, as well as improved 
customer good will through adherence to scheduled 
ETA’s, are possible benefits of utilizing the reliable, 
proven Bendix Doppler Navigation Systems .. . 
another Bendix contribution to more efficient, faster 
and safer airline transportation. 


*REGISTERED TRADEMARK OF BENDIX AVIATION CORPORATION 


175 


DIVISION OF BENDIX AVIATION CORPORATION 
205 E. 42ND ST., NEW YORK 17, N.Y., U.S.A. 
Cable Address: "Bendixint,"” New York 
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From Ireland to Australia, from Alaska 
to Iran, the twin engine turboprop F-27 
“Friendship " makes new friends daily. 
The comfort, speed and reliability of 
this trim, medium-sized airliner have 
been widely recognized since its intro- 
duction in 1955, and it is becoming 
increasingly popular for commercial 
passenger and private industrial pur- 
poses. 


Contributing to the dependability, and the safety, of the F-27 
is the superior quality Autolite wire used in the plane's 
electrical systems. Autolite Type B-1 Cable, used by Fokker 
in the “ Friendship ” series, exceeds the basic Military Speci- 
fications of the United States Government. 

This wire, like all Auto-Lite Aircraft and Electronic Wire, 
guarantees lightest weight and smallest uniform diameter. 
Like all Autolite Wire, it is resistant to abrasion, solvents 
and impact . . . will not support fungus growth . . . is definitely 
flame resistant. Rigorous and continuous performance tests 
give all Autolite Aircraft Wire high ratings for temperature 
stability and for cold flexibility. 


THE 
ELECTRIC 
AUTOLITE 
COMPANY 


Export Division ¢ Chrysler Building * New York 17, N.Y., U.S.A. 


Upon request, Autolite will 
be glad to supply samples, 
specifications or a complete 
listing of all the approved 
Aircraft, Electronic and 
Industrial Wire that is manu- 
factured to Military Specifi- 
cations. Write to... 


ORIGINAL 


AUTOLITE 
AIRCRAFT 





WIRE 












Autolite Wire has been selected by manufacturers as 
original equipment in propellor driven, turboprop and jet 
aircraft for power and lighting circuits, relays and various 
electrical connections. It is widely used, also for maintenance 
and modification work. 


From two modern plants, both recognized on Government 
Qualified Products Lists, Auto-Lite supplies wire to airframe 
makers, airlines and Government agencies all over the 
world, as well as to numerous divisions of the United States 
Department of Defense. 





Specification MIL-W-5086A, Type II, B-1 


AUTOLITE AIRCRAFT CABLE 


A light-weight, flexible, small-dia- through 12. Also offered in Shielded 
meter low tension wire. Conductor  versior. (MIL-C-7078A) below with 
of tinned copper strands, insulated closely-woven tinned-copper shield 
with PVC, designed for general air- over basic wire. 

craft use up to 600 volts and at con- 
tinuous conductor temperatures up to 
05° C. White, with close-weave 
white glass braid plus clear extruded 
nylon jacket. Available in sizes 22 


Specification MIL-C-7078A, Type II, B-1 


Type I, Ill and other Wee Il wires in 
this same Military Specification Series 
one available in sizes 22 through 
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Agents: 

Argentina: Dr. Mario Insua, Arena/es 1161, Buenos Aires — Australia: Phoenix’Aviation 
Co. Ltd., 240, Rundle Street, Adelaide — Austria: Ing. Alfred Rutte, Berggasse 16, 
Wien IX — Belgium: Raymond Heuvelmans, 36, Avenue Albert-Jonnart, Bruxelles — 
Brazil: Cia. Latino Americana de material aerondutico, 141, Praca Julio Prestes, Sao 
Paulo — Denmark: Hammers Luftfart, Vesterbrogade 54, Kobenhavn — Eire: Buckley's 
Motors Ltd., Shanower Road, Whitehall, Dublin — Federal German Republic: Aircraft, 


The popularity of the L40- META SOKOL sporting and 
training aircraft steadily increases. 

It is a low wing, cantilever, four-seater streamlined mono- 
plane of monocoque construction, with all-metal airframe and 
a glass canopy giving an excellent view. It is powered by 


the famous V1332 140 H.P. engine. 


Further technical data 


including detailed quotation will be gladly supplied by 





G. Krautheim G.m.b.H., E/sa Brandstrémstr. 34, Nirnberg — France: E.A.M., 46, Rue 
Jacques-Dulud, Neuilly-sur-Seine, Seine — Great Britain: Aircraft and General Finance 
Corporation Ltd., 3 Red Place, Green Street, London W 1 — Holland: R. Uges Jr. Esq., 
Handelsmaatschappij, Het Oosten, Thierenskade 27, Rijswijk Z.H. — Norway: Aero 
Electric, Radhusgaten 7 B, Oslo — Paraguay: Enrique Bendlin, Estrella 194, Asuncién — 
Sweden: Hammers. Luftfart, Vesterbrogade 54, Kobenhavn (Denmark) — Switzerland: 
Krautheim Aircraft Ltd., Oerlikoner Str. 27, Zurich. 
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Mobil Aviation 












TWA Intercontinental Boeing 707 Jet at Rome Airport — The modern jet fuel : Mobiljet 476. 


More and more airlines are discovering : 


You can get the most for your money with 


MOBIL] EV 4.76 — cue mopern Jer FUEL 





Airlines such as TWA (above) are now selecting 
Mobiljet 476 brings you Mobil Oil Italiana’s new refueling service at Rome. 
: : For here they can take advantage of a complete 
e reduced direct operating costs  jine of Mobil Aviation lubricants and fuels—inclu- 
ding Mobiljet 476. 
This new refueling service at Rome is another 
e maximum payloads step forward in the Mobil International Program, 
aimed at making Mobil products and services more 
widely available to the airline industry. 


e better performance 





Ask your Mobil representative 
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For NATO: A new all-seeing eye by Autonetics 


The Lockheed F-104G for the German Air Force will be able to pin-point its targets accurately in any visibility, 


day or night, from any altitude. The secret is NASARR—a new, extremely reliable multi-purpose radar system 


designed by Autonetics, a Division of North American Aviation, Inc. Lightweight, compact NASARR is the only 
system in production in the free world that is equally effective for air search, automatic tracking, air-to-ground slant 


ranging, ground mapping, and terrain avoidance. Already in production in the U.S.A., NASARR will now be produced 


in Germany. 


Autonetics has more than 14-years’ successful experience in the fields of armament controls, inertial navigation, 
and data processing. Other achievements that have made Autonetics an industry leader in electronics and electro- 
mechanics in the U.S.A. include the first successful airborne all-inertial navigation system ... the navigation system 
that accurately guided the USS “ Nautilus ” and “ Skate ” on their historic voyages beneath the Arctic ice . . . and the 


first completely automatic landing system for supersonic missiles and aircraft. 


A + t 4 Downey, California, U.S.A. 
u , @) n e a Cc Ss EUROPEAN OFFICE: 29 Rue Coulouvreniére, Geneva, Switzerland 


A DIVISION OF NORTH AMERICAN AVIATION, INC., 
INERTIAL NAVIGATION/ARMAMENT CONTROL/FLIGHT CONTROL/COMPUTERS AND DATA SYSTEMS 
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DECCA 10cm 
CIVIL SURVEILLANCE RADAR 
TRIED AND PROVED 


Fe 
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Decca DASR 1 





The first installation of the new DASR1 radar has now successfully completed 

flight trials at Arlanda, Stockholm's new airport. Tests were carried out in 

adverse winter conditions with frequent snow and rain and the results, using a 

small J29 jet fighter, exceeded all expectations. 

¥% Solid coverage in excess of 120 miles at 40,000 feet was achieved. At the same time the equipment proved 
suitable for P.P.I. approaches. 

% Rain and snow returns were fully suppressed by circular polarisation — without impairing performance. 

% Permanent echo suppression by the Decca A.T.I. system proved completely effective. 


Further Swedish installations of the DASR1 are being made at Gothenburg and Malmo. 


DASR 1—RADAR FOR THE JET AGE 


LEADS THE WAY 


Decca Radar Limited . London . England 





Flying the 
DHC-4 Caribou 


By Antony Verrico, Toronto 


L. flying the Caribou the author was fortunate in 
forming impressions on five flights spread over several 
weeks. Too often in flying evaluations, opinions are 
based on one short forty five minute flight, with the 
evaluator approaching the new aircraft “‘cold’’ and 
necessarily basing much of his subsequent writing on 
manufacturer supplied publicity releases. Not always 
the firmest foundation on which to write an objective 
report! The ground-borne time between flights was 
spent profitably, absorbing de Havilland STOL philo- 
sophy and some of their enthusiasm for the Toronto- 
built, bush freighters. 

One interesting feature of the de Havilland scene 
is that they are actively producing all three STOL 
types, Beaver, Otter and Caribou, with no indication 
of slackening off in production. Each of the three air- 


craft fills a well-defined operational role—an indica-" 


tion of good initial market appraisal. De Havilland 
thinks it possible, indeed highly probable, that certain 
operators will use the full fleet of de Havilland STOL 
types, without duplication or overlap of role. 

Mr. George Neal, Chief Test Pilot, had the task 
of demonstrating and showing the Caribou on all of 
the five flights. Accompanied by George, we walked 
out to the red and silver second prototype, CF-LAN, 
standing on de Havilland’s flight line. First impression 
was one of size. Large, much larger than my pre- 
conceived mental picture. A pilot’s normal preflight 
walk-around check followed, with some of the high- 
lights of the aircraft’s exterior being pointed out. 

All three undercarriage legs have double wheels 
with low pressure tyres at 35 lb per square inch. The 
advantage of this feature is twofold. Safety wise, a 
single tyre puncture on any one leg will not cause 
loss of directional control on take-off or landing. Also 
by having the aircraft’s weight spread over a larger 
contact area, the Caribou is able to use softer strips 
than would be the case with single wheels. This feature 
is a must when considering the areas where the Cari- 
bou will fly. 

The next point observed was the large upswept rear 
fuselage, the bottom half of which consists of two 
inward retracting doors and a ramp. The ramp can be 
lowered to any desired position to facilitate loading. 
Door dimensions are 6 ft 1 in. by 6 ft 3 in. The fuselage 
height from the ground is 45 in., which corresponds 
with normal truck bed height—an advantage for rapid 
loading and unloading. 

We entered the cabin from the port side door at the 
aft of the fuselage. Passengers can enter by this and 
an identical door on the starboard fuselage side, 
whereas troops generally use the rear loading ramp 
and doors. The cabin size is impressive: length 28 ft 
9 in., width 6 ft 1 in., height 6 ft 3 in.; cabin volume 
is 1,150 cu. feet. The aircraft is capable of carrying 
30 passengers or up to 6,500 Ib freight or any com- 
bination of freight and passengers. Transition from 
passenger role to freighter and vice versa can be 
effected in minutes by one crew member. The seats 
are foldable against the cabin walls and have quickly 
detachable floor mountings to facilitate speed of 
stowage. 





The cabin capacity is 1,150 cu.ft.: for freight carriage the 
seats fold against the walls. 


Up to thirty fully equipped troops can be accommodated. 


Caribou cockpit with overhead quadrant housing all the controls and a sliding console for the radio between the pilots. 


> 

















The impressive height (31 ft 10 in.) and span (96 ft 6 in.) are demonstrated by comparison with the man standing under 


the tail. 


The cockpit is roomy. Novel features are overhead 
throttle, pitch and mixture controls. Second impres- 
sion of the cockpit was the functional layout. All flight 
instruments are duplicated. Engine instruments are 
placed in the centre of the panel and are clearly visible 
to pilot and co-pilot. 

Another de Havilland first—or new to the writer at 
least—was the positioning of the radio control panel. 
This took the form of a centre console, between the 
pilots’ seats. When radio selection has been made, 
the console retracts under the instrument panel, guided 
by rails and rollers leaving an uncluttered cockpit 
floor. This innovation appealed to the writer, with 
strong memories of barked shins occasioned by climb- 
ing into less well designed cockpits. One discordant 
note was the pilot’s and co-pilot’s seat; comfort was 
something less than desirable in both seats. 

With engines started we taxied out from the de 
Havilland strip. Brakes are the foot pedal type and 
are powerful, with moderate to light foot forces. As 
is now common practice for this size aircraft, they are 
assisted by systems hydraulic pressure, 3,000 Ib per 
square inch. Uncomfortable nose dipping when brakes 
are applied is reduced by the first or hard stage of the 
nose leo. “Rebound” too when braking is slackened, 
is negligible. Ground steering is effected by nose wheel 
hydraulic power steering. The nose wheel is steerable 
through 120°—a distinct advantage when manceuvring 
in restricted areas, where a short 28 feet radius turn 
can be negotiated. 

After engine run, Downsview’s RCAF Tower con- 
troller cleared us to take position on the “‘grass strip.” 
George lined the Caribou on some smoothly cropped 
but uneven surfaced grass, facing towards some ob- 
stacles, trees, roads, railway and parked aircraft. To 
my amazement he opened the throttles to take-off 
power, released the brakes and fairly leaped away 
to a 350 feet ground run take-off—sailing high above 
the obstacles. Engine acceleration is rapid and since 
inherent swing is negligible, both throttles can virtu- 
ally be considered as one and opened together. 

My first impression on all take-offs was of the Caribou 
flying herself off the ground, and the next the sight 
of the airspeed needle at an unfamiliar low reading 
of 65 knots. Raising the undercarriage via the over- 
head lever, George then raised the flaps from a take- 
off 30° to the up position. Flaps retract very slowly 
on the Caribou, and there is consequently no sink. 
Minimum take-off speed in the event of an engine 
failure (V,) and the manufacturers’ recommended 
take-off speed (V.) are identical, both values being 
77 knots. This speed is reached within feet of un- 
sticking. OVerall impression of the take-off was of 
rapidity and a strong sensation of literally soaring 
upwards, with the aircraft pointing slightly nose 
down. George, probably the foremost STOL test 
pilot in the Commonwealth, assured us that this 
is a common characteristic of STOL aircraft. 

Once settled at best climb speed, 92 knots, reducing 
power to maximum continuous (1,200 b.h.p.) gives 
a rate of climb of 1,600 f.p.m. I should add that all 
the flying we did for the purpose of evaluation was at 
26,000 lb, or maximum gross weight. All controls are 
surprisingly light for this size aircraft. Over the speed 
range, from landing approach to cruise speeds, con- 
trols remain light and effective. 

One phenomenon which I had not encountered 
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Hinged cowls provide easy access to the two twin-row 
1,450 h.p. Pratt & Whitney R-2000 Twin Wasp engines. 
Hamilton Standard propellers. 





The Caribou flaps fully lowered. The ailerons (with dual 
trim tabs) also deflect downwards when the flaps are 
lowered. 


The Caribou approaching for landing on a grass strip 
in the rain. The designers merely claim STOL performance 
and not the ability to perch in trees. 
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before, was the need for large control movements at 
low approach speeds, to place the aircraft in the 
desired attitude. Of the three axes, ailerons were the 
best example; the Caribou is flying in impossibly low 
speed areas for its size and weight, and when the large 
mass of airframe is to be displaced the control surfaces 
need to be moved through large angles to achieve 
the desired result. 

Levelling off at 7,500 feet, we drew the throttles and 
pitch back to set power for 725 b.h.p., maximum for 
lean mixture and the power at which this aircraft will 
normally be cruised. True airspeed with these condi- 
tions is 160 knots. Turns 60° banked left and right 
were tried and felt pleasant because of the light loads 
on the elevator. George cut the throttle of the inside 
engine on a port turn and pushed the appropriate 
feathering button. I slackened off the bank and 
savoured the foot forces needed to reduce slip to zero. 
Once again loads were agreeably light. 

Levelling the aircraft, we trimmed out all foot loads 
using the overhead rudder trim. Best single engined 
cruise performance is achieved by using 1° to 2° of 
bank into the live engine and approximately one eighth 
of a ball skid. Indicated airspeed dropped from a twin 
engine 145 knots to 113 knots on one engine. 

After restarting the port engine I set the Caribou 
for slow flying. Flaps were lowered to 30° or the 4 
position, and power reduced to maintain level flight 
at 65 knots. Turns with 30° angle of bank were made, 
increasing power slightly to maintain speed. This 
series of manceuvres, more than any other, engenders 
confidence. Caribou handling characteristics are excel- 
lent. The lowest approach airspeed a pilot will see on 
the Air Speed Indicator at this weight is 65 knots. 

George leaned across and asked me to look behind. 
During my slow flying he had opened the rear loading 
doors and ramp with the cockpit switches. He ex- 
plained that this could be a typical “drop” speed and 
attitude. It didn’t require too much imagination to 
envisage... paratroops running, unimpeded, through 
the rear doors, or pallet and roller guided cargoes 
being man handled out via the same route. 

Next the power off stall was sampled. I tried one 
stall only, with 40° flap and undercarriage down; after 
trimming the aircraft longitudinally at an airspeed of 
75 knots, the control wheel was eased back to reduce 
airspeed. Still with the now familiar light stick forces 
the speed dropped to 60 knots. Yaw was negligible, 
and retaining the ball of the turn and bank instrument 
in the centre needed only small foot forces and a slight 
rudder displacement. At 57 knots the onset of pre- 
stall buffet commences; this is light and general 
throughout the airframe. A certain amount of feel 
comes back on the elevator, indicating that it is affected 
by some of the dirty flow from the breakdown of the 
mainplane centre section. At 53 knots with the control 
wheel still not yet fully back, buffeting increases and 
the aircraft stalls. As George pointed out, production 
aircraft are to be fitted with dual stick shakers which 
will indicate at 7% above the stall in any configuration. 

Rejoining Downsview’s circuit I asked for and 
received permission to use “the strip,” the same strip 
used for take-off. Downwind airspeed is comfortable 
at 105 knots, maximum undercarriage speed being 
118 knots. With the undercarriage down, the down- 
wind landing vital actions were completed. Cross- 
wind I lowered 15° of flap and reduced airspeed to 
80 knots, leaving downwind power on and maintaining 
circuit height, 1,000 ft. Turning onto final, George 
lowered flaps to 30°. In this condition, the Caribou 
was flown up to the strip until it seemed I was nearly 
overhead. Then the flaps were fully lowered to 40°, 
and power was reduced to a small trickle. Maintaining 
an airspeed of 65 knots the Caribou appeared to des- 
cend like a lift, rate of descent 1,200 f.p.m. With slight 
adjustments of power to keep the aircraft on a glide 
path to the required spot on the grass strip, I com- 
pleted a classical STOL approach. For the round out, 
a pull on the control wheel, as a mere gesture, was all 
that was required, the rugged undercarriage equalising 
variations in pilot techniques. Once on the ground, 
the nose wheel was allowed to drop on, and the brakes 
applied vigorously. The aircraft stopped after a 
ground roll estimated at 450 ft; this with a 10 m.p.h. 
wind assisting the operation. 

Caribou take-off and landing characteristics at first 
seem unusual but, in retrospect, I realize that in fact 
they are normal; normal for light wing loading air- 
craft that all pilots learn to fly in ab initio days. I, in 
fact, had strayed from “‘normal’”’ by progressing to 
heavier and faster landing aircraft. The Caribou took 
me back many years in sensation and then emphasised 
that feeling somewhat. And re-learning to “‘fly’’ in 
this case proved most enjoyable. anal 
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American Busitgeeae 
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1960 Vintage = 


The market for private aircraft in the USA 
seems almost unlimited. Year after year 
manufacturers bring out new types; and just 
as the motoring enthusiast looks around for 
the latest model at the end of the year, so the 
flying businessman expects to find his new 
tourer under the Christmas-tree. 

The steady growth of this market for small 
business and utility aircraft can be judged from 
a comparison of the American aviation indus- 
try’s figures in 1958 and 1959. Out of a total 
commercial aircraft production of 8,100 units 
including helicopters in 1959, sales of business 
and utility aircraft amounted to 7,100 units 
with a value of $170 million. The compara- 
tive figures for 1958 show a total production 
of 6,860, with small aircraft accounting for 
6,414 of this total and a sales volume of $153 
million. 

The leading manufacturers of business air- 
craft— Aero Design & Engineering Company, 
Beech Aircraft, Cessna and Piper, to name 
only four—offer about two dozen new 
models for 1960 and forecast a further rise’ 
in turnover and net profits in their annual 
reports for 1959. 
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From top to bottom: 


In autumn last year the Aero Design & Engineering 
Company, a subsidiary of Rockwell-Standard Corpo- 
ration, reported delivery of its 800th Aero Commander; 
for 1960 the company is offering four versions of 
this model. The picture shows the front view of the 
five- to seven-seat Aero Commander 500, powered by 
two 250 h.p. Lycoming O-540 engines. All-up weight is 
6,000 Ib, cruising speed around 180 knots, range with 
reserves about 960 n.m. Service ceiling with two 
engines is over 21,000 ft, with one engine about 8,200 ft. 


The Aero Commander 720 Alti-Cruiser is available 
in a four- or six-seat version; the four-seat version has 
a toilet. The A/ti-Cruiser is the only aircraft of its size 
to be fitted with a pressure cabin. The engines are 
two 340 h.p. Lycoming GSO-480-B1 A6s; all-up weight 
is 7,000 Ib; cruising speed about 200 knots; range with 
reserves 1,300 n.m. The Alti-Cruiser has the impressive 
service ceiling of 25,600 ft. 


Beech Aircraft Corporation has no less than seven 
types of business aircraft in production, including the 
new four-seat Beech 33 Debonair, pictured here. 
Powered by a 225 h.p. Continental 10-470-J engine, 
the Debonair, with an all-up weight of 2,900 Ib, has a 
range of 670 n.m. and a cruising speed of 160 knots 
with normal fuel supplies. With auxiliary tanks the 
range can be increased to a maximum of 960 n.m., 
though the cruising speed then drops to 125 knots. 
Other data are: service ceiling 19,800 ft; sea level rate 
of climb (at a rating of 225 h.p.) 1,010 ft/min; stalling 
speed with flaps 52 knots. The manufacturers give 
the take-off run, with 20° flaps, as 900 ft, and the 
landing run, with 30° flaps, as 570 ft. Basically the 
Debonair is a development of the well-known Bonanza 
four-seater, but can be readily distinguished from the 
latter, even externally, from its slightly swept-back 
fin. An interesting point is that the Debonair is the 
cheapest of the Beech range; its price of $19,995 is 
substantially below that of the Bonanza ($25,300), not 
to mention the twin-engined Travel Air ($51,500), 
Twin Bonanza D50C ($83,000) or H50 ($95,500), Queen 
Air ($120,000), Beechcraft Super G18 ($126,000). 











Seats with head-rests, folding tables, a divan, bar 
etc. are among the luxurious cabin fittings of the 
twin-engined Cessna 310D. The standard version 
is for five passengers, but four other layouts can 
be supplied. The picture shows the “lounge” 
layout. 





Cockpit of the twin-engined, four- to five-seat 
Beech B95 Travel Air, showing the centrally 
mounted cranked control column which can be 
positioned either left or right, and the compre- 
hensive instrumentation, including optional radio 
and navigation equipment for all-weather flying. 



















The Beech 65 Queen Air has also been introduced into 
Beechcraft's production programme. With a six- to 
seven-passenger layout, the Queen Air is powered by 
two 340 h.p. Lycoming I1GSO-480-A1A6 engines and, 
like most other new business aircraft of this class, has 
instrumentation for all-weather flying. A storm warning 
radar can also be installed, if required. All-up weight 
7,700 Ib; cruising speed between 140 and 180 knots; 
range to 1,220 n.m. depending on payload. Price is 
$120,000. The five other models to be produced in 1960 
are the Super G18; the Twin Bonanza D50C and H50; the 
Travel Air B95; and finally the well-known Bonanza M35. 


Piper Aircraft Corporation is continuing to produce the well-known Super Cub, Tri-Pacer, Caribbean, Apache and Comanche, and has introduced the twin-engined 
Aztec P A-23-250, of which a picture and three-view drawing are reproduced here. This five-seater is available in three versions: the standard version; the Super Custom, 
with comprehensive navigation and radio equipment for any type of IFR operation; and the Auto Flite. The last is fitted with the fully transistorized Auto Contro/ system 
developed by Piper. Two 250 h.p. Lycoming O-540 engines; all-up weight for all three versions 4,800 !b; cruising speed about 180 knots; service ceiling 22,500 ft or 7,400 ft 
on one engine only; range 890 n.m. to 1,215 n.m. Prices: standard version $49,500; Super Custom $53,355; Auto Flite $54,105. 





Among the models offered by Cessna Aircraft Com- 
pany is this five-seat Cessna 310D, powered by two 
260 h.p. Continental 10-470-D engines, with an all-up 
weight of 4,200 Ib to 4,830 Ib and a maximum landing 
weight of 4,600 Ib. Recommended cruising speed 190 to 
195 knots; service ceiling 21,300 ft to 23,500 ft (depending 
on all-up weight) or 7,700 ft to 9,200 ft with one engine 
only; take-off distance over 50-ft screen 1,130 to 1,395 ft; 
landing distance over 50-ft screen 1,595 ft to 1,720 ft; 
maximum range 1,250 n.m. to 1,300 n.m. Price $59,950.— 
Other Cessna models: Cessna 210 four-seat high-wing 
aircraft with retractable undercarriage (one 260 h.p. 
Continental 10-470-E engine); two-seat Cessna 150 (one 
100 h.p. Continental O-200-A engine); and finally the 
four-seat Cessna 172, Cessna 175, Cessna 180/182 and 
Skylane (de luxe version of the 182). 
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In Case of Need... 


Safety and Survival Equipment Today 


Civitian passenger transport, military and 
naval aviation, club and sports flying are all 
branches of the activity described by the one 
word —aviation. With such a variety of flying it is 
obvious that the provision of flight safety equip- 
ment is determined by the type of flying, the 
likelihood of a particular type of emergency and 
also by the degree of training of the user. 
* 


Civilian safety equipment 

In the case of a civil air transport carrying fare- 
paying passengers the problem is complex and 
at the same time limited. The complexity arises 
from the fact that the average passenger is 


untrained in the use of any emergency equipment. 


but at the same time the likelihood of an emer- 
gency is remote. Present day reliability of aircraft 
and engines, combined with a near continuous 
communication with control centres on the 
majority of the world’s air routes, make for safe 
flying. Nevertheless it is essential that adequate 
equipment be available if an emergency arises. To 
ensure this provision it is necessary to consider 
the possible emergencies that may arise and select 
the equipment to meet them. 

The modern transport aircraft with its multi- 
engine reliability is not likely to encounter a 
situation such as a forced landing due to engine 
failure or similar malfunction. Over land it is 
possible in most areas of the world to reach an 


Normalair, Yeovil, England, produce this emergency 
oxygen presentation set. One of these sets is fitted in the 
cabin ceiling above each seat. In the event of cabin 
pressure failure an automatic device allows the cover to 
fall open and the mask to hang down within the passenger’s 
reach. 


Ditching equipment under trial. In the 
background large inflatable rafts with pro- 
tective canopies erected. The right hand 
“castaway” is operating a TH.C986 
Distress Beacon manufactured by Com- 
pagnie Francaise Thomson-Houston, Paris. 
This subminiature transmitter/receiver 
both provides RT communication and 
automatically transmits a homing signal 
to search aircraft. 


emergency landing ground and carry out a 
normal landing. In consequence the safety 
equipment provided on board a modern transport 
aircraft is designed to deal with the more serious 
situation, namely a forced landing at sea. Here 
the problem is complicated by the fact that the 
passengers are untrained in the use of survival 
equipment, and a successful ditching is dependent 
to a great extent on the crew’s efforts. Apart from 
the individual life-jackets carried on board the 
aircraft, the main item of safety equipment is the 
rubber life-raft. These rafts, which are inflated by 





The quick donning oxygen mask attached to the normal 
headset is an exclusive design of Airmed Ltd., Harlow, 
England. The two chains are attached to the earphones 
and allow the mask to rest on the wearer’s chest. In emer- 
gency the mask can be fitted ‘‘one-handed” and the wire 
frame swung downwards to tension the chains and retain 
it on the face. 









means of a cylinder of compressed CO,, are 
stored on board the aircraft and launched 
manually by the crew members who supervise the 
loading. The rafts are fitted with covers to protect 
the occupants from exposure and are equipped 
with radio distress beacons to guide search and 
rescue aircraft to the scene. 

The most important part of any ditching or 
forced landing is the rapid discovery of the sur- 
vivors to reduce the possibility of casualties 
through exposure or untreated injuries. An 
interesting development in this field is the Crash 
Position Indicator (CPI) which is an extension of 
the SARAH search and rescue equipment. In 
conditions of low cloud or fog or in isolated 
conditions either on land or at sea, it ensures 
that the position of survivors or wreckage can be 
quickly detected. The CPI is a beacon transmitter 
constructed over a thin plate aerial and is 
embedded in tough plastic foam material which 
is shaped to form an aerofoil. The unit is incor- 
porated as an integral section of the aircraft 
fuselage and is released by a sensitive mechanism 
which detects the first stage of an impact. It is 
projected from the aircraft simultaneously with 
the crash impact and due to its aerofoil shape 
slows down during its passage through the air. 
On landing it commences a continuous beacon 
transmission lasting for more than 100 hours. 
Under normal conditions it can be detected by an 
aircraft at patrol height up to 30 miles away, with 


The Beaufort 26-seat life-raft with brilliant orange canopy. 
The raft is fitted with scrambling nets and sea anchor and 
is made of neoprene proofed terylene fabric giving light 
weight and compact packing. 
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70 miles as a maximum range. The transmitter 
will work either lying on the ground or immersed 
in water so it is equally effective for search 
homing on land or at sea. 

Research is continually proceeding to obtain 
improvement in lifesaving and floatation equip- 
ment. Speed in the preparation for use is an 
obvious essential when evacuating a ditched and 
sinking aircraft. The use of compressed CO, has 
become universal for the rapid inflation of /ife- 
jackets and life-rafts, but the inflation of a raft 
capable of supporting twenty-six people still 
presents a time problem even when using this 
compressed gas. A system has been developed 
which will ensure inflation of a large raft in 
15 seconds by using atmospheric air to assist 
inflation. By ducting the high pressure inflation 
gas through a venturi before it passes into the 
buoyancy compartments, ambient air is also 
drawn into the venturi and assists in the inflation. 
When the pressure in the venturi drops, a spring 
loaded valve closes and prevents escape of the air 
drawn into the buoyancy chamber. 


¥ 


The scale of equipment for a large modern 
passenger aircraft can be judged from that of the 
Boeing 707 Intercontinental. Together with the 
individual life-jackets stowed at each passenger 
seat, six large rafts are stowed in special compart- 
ments in the cabin ceiling. Each member of the 
crew is allocated a particular station in the event 
of a ditching emergency and is responsible for the 
unstowage and launching of a particular raft. 
Regular crew drills are practised during the 
annual refresher training to ensure maximum 
familiarity and speed in carrying out these 
emergency procedures. 

The introduction of higher flying aircraft into 
passenger service has necessitated research into 
another field of flight safety. The development of 
cabin pressurization to maintain passenger com- 
fort at high altitudes has necessitated the pro- 
vision of emergency oxygen equipment for use in 
the event of pressurization failure. 

While loss of cabin pressure either through a 
structural leak or failure of the pressurizing 
equipment can be compensated for by a reduc- 
tion of cruising altitude, this remedy is not 
always acceptable, particularly because of the 
high fuel consumption of modern jet engines at 


Professional interest. A group of Belgian Air Force officers examining a single-seat 
dinghy manufactured by the R.F.D. Company, Godalming, England. When packed, the 
dinghy forms the seat cushion of the parachute harness and is standard equipment on 
fighter type aircraft. It is fitted with a protective canopy, sea anchor, paddles and 
signalling equipment. 








The sequence of operations which must be completed at 
high speed prior to ejection of a seat capsule. 1. Normal 
flight configuration. 2. Start of actuation. 3. Partial 
closure. 4. Ejection position. 











low altitudes. To cover this admittedly remote 
possibility of loss of cabin pressure it is necessary 
to provide either portable oxygen supplies or 
suitable connections at each seat throughout the 
aircraft. Again the question of training and 
familiarity arises, as it is not to be expected that 
the average passenger has any great experience 
of the handling of an oxygen mask and oxygen 
supplies. This problem has been overcome to a 
great extent by the design of automatic oxygen 
systems. Ready connected masks are stowed in 
compartments in the ceiling of the aircraft above 
each seat. If the cabin pressure falls by more than 
a predetermined amount a release mechanism is 
actuated which allows the compartments to fall 
open and the masks to drop down within easy 
reach of the passengers. The design of this 
system ensures the most economical use of the 
available oxygen, since no oxygen is delivered to 
an individual passenger’s mask unless he is 
actually breathing from it. A valve in the mask 
gives a continuous flow during inhalation but 
automatically cuts off the flow during exhalation. 
This ensures maximum oxygen economy and at 
the same time the passenger obtains the correct 
oxygen/air mixture. 


Military equipment 

While the provision of safety equipment on 
board passenger aircraft must be determined on 
the grounds of simplicity in use and the proba- 
bility of emergencies, the military aircraft presents 
a different situation. An advantage exists in this 
category, however, in that it is possible to provide 
the crew member with a degree of training to 
meet any eventualities. 

The traditional method of abandoning a 
damaged or uncontrollable aircraft has been the 
parachute. The increase in aircraft performance 
during the past fifteen years has made this an 
increasingly hazardous performance. While the 
reliability of parachutes has steadily improved, the 
initial escape from the aircraft has become 
progressively more difficult. Encumbered with 
parachute and harness, dinghy and survival 
equipment, leads for oxygen and radio, it has 
become an athletic feat to climb from the 
cramped cockpit of a military aircraft in the face 
of a violent slipstream and high ‘“‘G”’ forces. The 
final possibility of not making a clean exit from 
the aircraft and striking some part of its structure 
also reduces the chances of survival. 


Professional satisfaction. English Electric Co. test pilot, Mr. ‘‘Johnny’’ Squiers (left) 
accompanied by his wife, receives the congratulations of Mr. James Martin, CBE, 
Managing Director and Chief Designer of the Martin Baker Aircraft Co. On October 
2nd, 1959, Mr. Squiers set up a new record with a successful ejection from a Lightning 


Trainer at a true airspeed of 1,120 m. p. h. The Mark 4 BS seat illustrated is the type 


fitted in the aircraft. 
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automatic ejection seat. This model 
has been selected for installation in the 
Lockheed T-33 aircraft of the German 
Air Force and the dinghy pack has 
been dispensed with. The seat can be 
operated either by the face blind 
handle on the headrest, or in high ““G” 
conditions when the pilot cannot raise 
his arms, by the striped handle in front 
of the seat cushion. 












< The Douglas Aircraft Co., El Segundo 
Calif. have developed the RAPEC 
rocket catapult escape system in con- 
junction with the U.S. Navy. The 

system is capable of saving a pilot at 

ground level and is equally effective at 

high altitude. The diagram illustrates 

the sequence of events in a ground 
vel ejection. 


To overcome these dangers the ejection seat 
was designed, and its development continues in 
step with the increasing capabilities of modern 
aircraft. The early models of ejection seats were 


designed to ensure that the pilot or crew member -- 


made a clean exit from the aircraft while still 
strapped in the seat. Once clear of the aircraft it 
was then necessary to release the seat straps 
while falling and, having got clear, to pull the 
parachute rip cord and descend normally. 

Continued development work to meet with 
users’ requirements has resulted in the present- 
day ejection seat. Once the decision to abandon 
the aircraft has been made and the mechanism 
actuated, the departure is abrupt but fully auto- 
matic. The seat is operated either by the action of 
handgrips or by pulling a protective blind over 
the face; in rapid sequence the cockpit canopy is 
then jettisoned, the shoulder straps locked to 
hold the pilot rigid, and leg restraining straps 
anchor the feet and legs. On many aircraft a 
safety device then disconnects the control column 
linkage, and the control column is forced fully 
forward by spring loading to leave the cockpit 
clear for exit. The seat is then ejected and a 
cartridge mechanism releases a small stabilizing 
drogue which decelerates the seat and occupant 
and at the same time controls the seat attitude to 
ensure positive separation from the occupant. 
The seat straps are then unlocked and the seat 
falls clear; at the same time a link line deploys the 
occupant’s parachute and the descent then 
continues normally. 

The high altitude performance of modern 
aircraft has introduced a further hazard when air- 
craft are abandoned at altitude. The possibility 
of incapacitation of the pilot or crew member by 
low temperatures during a prolonged descent has 
been overcome by the incorporation of a baro- 
metric release control in the seat mechanism. In 
the event of ejection taking place in the low- 
temperature, rarified atmosphere at high altitude, 
the barometric control delays the deployment of 
the parachute until a height of 15,000 feet is 
reached. This allows the seat and occupant to 


The Martin Baker Mark 5GU fully > 





E.F.A. Paris, France, manufacture the chrono-barometric 
release device illustrated here. The lanyard and spring clip 
are attached to the ejector seat. As the occupant separates 
from the seat after ejection the lanyard is drawn from the 
handgrip. This arms the mechanism and after a 2 second 
delay the parachute is opened. At high altitude the baro- 
metric switch locks the release and delays the opening 
until a height of 13,000 feet is reached. 


The Crash Position Indicator produced by Ultra Electric 
Ltd., London, England. The foam plastic material covers 
the plate aerial and forms an aerofoil shape. Within the 
aerofoil is embedded the beacon transmitter. A connection 
to the aircraft electrical system maintains the transmitter 
batteries fully charged to meet an emergency. 








make a rapid but stabilized descent through the 
low temperature zone, and then the control 
initiates the separation and deployment of the 
personal parachute. The barometric control is 
engineered so that it does not introduce the delay 
into the sequence if the ejection takes place 
below 15,000 ft. In an ejection below this altitude, 
seat separation and parachute development is 
immediate. As a further safeguard to crew safety 
in high altitude ejections, the seat is also equipped 
with an emergency oxygen supply to prevent 
incapacitation through oxygen lack during the 
descent. 

As aircraft performance steadily increases, the 
designers of escape mechanisms are now facing 
two further problems. Ejection from an aircraft 
at supersonic speeds introduces the question of 
damage to the human frame from the effect of the 
windblast and also from the violent tumbling 
motion of the seat. Studies are at present being 
conducted in the design of various restraining 
devices and supports to ensure that physical 
damage does not occur from the flailing of the 
limbs during this early stage of the ejection. 
Attempts are being made to stabilize the ejected 
mass, by modifying the aerodynamics of the 
system. Many of these attempts have resulted in 
increased complexity, weight, and mechanical 
problems which outweigh the possible reliability. 
The present trend of thought is to keep these 
external stabilization devices to a minimum and 
rely on long tail booms extending aft to create a 
favourable centre of gravity and seat attitude 
during the initial phase. 

The remedy to this particular problem probably 
lies in the trend towards the escape capsule. 
Experiments indicate that a capsule of low 
fineness ratio (bluff shape) has an inherent 
stability at all angles of attack and/or sideslip 
without the use of external stabilizing devices. 
Many of the mechanical requirements for such 
a capsule system, such as closure techniques, 
catapult development, floatation devices, locking 
and release methods, shock absorbing, and 
pressurization and sealing are now familiar to 
designers, and satisfactory solutions are being 
found. 

From the difficulties of the high altitude super- 
sonic speed escape, the next field of exploration 
lies in the Jow altitude range. Despite the increas- 
ing numbers of supersonic aircraft in service, 
records of ejections point to the fact that the 
greater percentage of attempts occur below 
1,000 ft and 200 knots. This is probably due to 
two factors; aircrew confidence in the aircraft, 
which tends to delay the decision to abandon the 
aircraft, and engine malfunctions either on take- 
off or landing. The necessity for a safe, low- 
altitude, low-speed escape system is also made 
more urgent by the appearance of VTOL and 
STOL aircraft in service. The difficulties of escape 
will be compounded during hovering, take-off 
and landing, and transition to forward flight. 

Systems for zero altitude escape for’ subsonic 
aircraft are now in existence, and provide escape 
capability at ground level from 75 knots up to the 
maximum speed of the aircraft. The method 
employed is a development of the basic ejection 
seat together with the incorporation of a rocket 
catapult which provides a sufficient energy for a 
low acceleration force while gaining a high 
trajectory. The requirement for the low force is 
to prevent injury to the crewman’s spine while 
being lifted clear of the aircraft to an altitude 
sufficient for the parachute to develop. When the 
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seat leaves the aircraft the rocket catapult is 
actuated and the seat follows a climbing trajectory. 
The stabilization drogue is then deployed from 
the head rest and a half second later a cartridge- 
actuated device releases the seat harness and 
inflates a bladder in the back of the seat to eject 
the crewman from the seat. At the same time the 
parachute release cable is operated, and the seat 
falls clear as the crewman descends on the 
personal parachute. 


High altitude equipment 

Apart from the problems of abandoning a 
damaged aircraft, another characteristic of 
modern aircraft has presented designers and 
engineers with many difficulties. Normal ambient 
air pressure at ground level is 14.7 pounds per 
square inch; at 60,000 ft this pressure falls off to 
1.0 p.s.i. Without an artificially pressurized 
environment man cannot survive above 45,000 ft, 
and this altitude is well within the capability of 
the modern aircraft. Two possible emergencies 
must be provided for under these low pressure 
conditions. Failure of the cockpit pressure either 
by explosive or slow decompression, or to 
maintain life if it is necessary to abandon the 
aircraft at high altitude. The safeguard against 
these emergencies is contained in the full pressure 
suit which provides the necessary pressurized 
environment. 

The design of pressure suits has long been 
hampered by a characteristic of fabric under 
pressure. Under inflation the fabric assumes a 
rigidity which deprives the wearer of mobility and 
in extreme cases makes it impossible to move a 
limb. The Goodrich Mark IV pressure suit has 


overcome this difficulty by employing a suit 
pressure equivalent to 35,000 ft altitude. By doing 
this the difference between internal and exterior 


pressure is insufficient to destroy the suit’s 


mobility. 

In use with the cockpit pressurized normally, 
the suit remains unpressurized with the exception 
of a flow of air from the aircraft air-conditioning 
system for ventilation and cooling. When the 


“Space” suit tailoring in 1934. This suit was designed by 
the late Wiley Post for an altitude attempt in his aircraft 
**Winnie Mae,” which he claimed broke all existing records 
at the time. Made of rubberized fabric, the suit was 
shaped as a seated figure. The rigid position of the avia- 
tor’s arms indicates the lack of mobility the suit pos- 
sessed. 


The EFA pressurized anti-shock helmet. A single valve 
controls the breathing oxygen supply, and the absence of 
an oxygen mask tightly clamped over the nose and mouth 
reduces the fatigue arising from long periods of pressure 
breathing. 


The Thomson-Houston TH.C.986 Distress Beacon. The 
photograph illustrates the compactness of the equipment 
and simplicity of control. A pull on the ring releases the 
flexible ribbon aerial and the beacon transmission com- 
mences automatically. The two receive and transmit 
buttons are used for RT communications with search air- 
craft. The frequency range is from 238—248 Mc/s and 
the range approximately 50 miles on the distress trans- 
mission and 25 miles on RT. 


The Goodrich Mk. 4 pressure suit. The modern descen- 
dent of Wiley Post’s early experiments reveals the advance 
in flexibility and mobility gained from modern fabrics. 
The increase in visibility afforded by the wide fronted 
swivelling helmet seems ample for these baseball players 
who carry their own atmosphere with them. 


surrounding air pressure falls below 3.4 p.s.i. 
(atmospheric pressure at 35,000 ft) owing to a 
failure of the cockpit pressurization, the suit 
becomes pressurized by the ventilation air. If the 
ventilation air supply also ceases, the aircraft 
oxygen supply will continue to pressurize the suit 
as well as supplying breathing oxygen. In the 
event of it being necessary to abandon the aircraft 
at altitude, the emergency oxygen supply con- 
tained on the ejection seat will continue to 
maintain pressurization. 

A rubber face seal within the helmet prevents 
ventilation air leaking from the suit into the 
respiratory section of the helmet and diluting the 
breathing oxygen. Also within the helmet are the 
earphones and microphone for the radio com- 
munication system. As the interior pressure is 
equivalent to that at 35,000 ft, it is possible to 
supply 100 percent breathing oxygen at all times 
without the necessity for pressure breathing 
equipment and a close-fitting oxygen mask. A 
positive pressure demand oxygen regulator 
within the helmet supplies oxygen at an equivalent 
of one inch of water pressure. This positive 
pressure prevents ventilation air leaking past the 
face mask and diluting the supply. 

Apart from the protection afforded by the suit 
at high altitude, the material is also designed to 
protect the wearer from exposure to extreme 
surrounding air and water temperatures in the 
event of a ditching. Repeated tests have been 
carried out by technicians in salt water tempera- 
tures of 27°F (—2.8°C) and simulated Arctic 
atmospheres to demonstrate the degree of pro- 
tection from exposure that the suit affords. At the 
threshold of the Space Age Goodrich engineers 
are working on developed versions of this 
pressure suit expensively tailored in 24-karat gold 
cloth that may dispel thermal radiation in the 
220°F (+104°C) range. The flight safety equip- 
ment of the future will have to deal with an even 
wider range of physical problems than today. 


* 


The provision of flight safety equipment 
depends upon two factors. First the existence of 
a hazard must be recognized, and secondly 
equipment must be designed to provide some 
measure of protection and survival. The designer 
of flight safety equipment is always faced with 
one outstanding problem. If disaster overtakes 
an aircraft and its occupants, it is difficult to 
obtain information that would aid in the improved 
design of future equipment. Consequently it is 
upon the evidence and comments of survivors of 
incidents where the equipment has functioned 
satisfactorily that he must base his approach to 
improvement and development of safety devices. 
All too often this information is retained within a 
fairly restricted circle and the benefits that can be 
derived from it are limited. Until there exists a 
method of distributing the observations and 
comments of survivors from an emergency and 
distributing them to those mostly closely con- 
cerned with the development of survival equip- 
ment, failures will continue to occur. Without 
firsthand information on how an emergency 
develops and the practical methods of dealing 
with it, the designer is engaged in an academic 
exercise. Despite these handicaps the develop- 
ment of safety equipment to date is a tribute to 
man’s ingenuity. A broader exchange of infor- 
mation and experience would speed development 
more rapidly. There can be no competition in 
safety. + 
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Designed to give high-level supersonic performance as a fully 
integrated weapon system, the Lightning has a top speed in excess 
of Mach 2 yet is completely controllable over a speed range greater 
than thirteen to one. It loses none of its outstanding flying charac- 
teristics in subsonic or transonic flight. 


The Lightning has been designed as an all-weather day or night 
interceptor. Its comprehensive instrumentation, versatility and 





What NATO needs —t 


superb flying qualities enable it to fulfil its role safely and efficiently 
under all climatic conditions. 


The Lightning reaches a speed of Mach 0.9 in level flight at oper- 
ational height within 2.5 minutes from brake release. In consider- 
ably less than 3.5 minutes it can accelerate from the speed of 
sound to Mach 2. 


At all altitudes the Lightning is highly manoeuvrable and fully 
aerobatic whether subsonic or supersonic; such outstanding per- 
formance makes the aircraft suitable for a number of roles including 
Ground Attack and Photo-reconnaissance. 





} = the “Lightning” has.... 


Two-seat version now available 


itly The two-seat version of the Lightning now available has 
all the outstanding qualities of the single seat version 
and a comparable performance. It can be used as a 
trainer, for conversion purposes, or as an operational 
aircraft... or this same aircraft can fulfil all these func- 


tions. 


In its operational role the pilot can give full attention to 
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his instruments while the radar operator takes over fire INHERENT AERODYNAMIC STABILITY Bb ee EP: 
control responsibilities. . Ease of control at all speeds is achieved without autostabilisation; the tenets 8 
does not depend upon electronically supplied stability. Autostabilisation yn isthere— 
The two-seat Lightning is equipped with the same full but needed only as a refinement in the tracking and attack f Be 
navigational and landing aids, airborne search and track All this has been achieved because the design of the aircraft is such that it is 
. inherently aerodynamically stable and completely free from pitch-up 

radar as are fitted to the single seat version. its entire performance range. 
All controls and instruments including Radar Fire Con- | DEVELOPMENT POTENTIAL : 
trol are duplicated. The Lightning is only at the start of its great potential. hte tonate eat | : 
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Wings Over 


Latin America 


By Léon Boussard, ICAO, Montreal 


F:: too little is still known about the Latin 
American countries. And yet they contain every- 
thing that can whet or satisfy the curiosity of 
travellers, explorers, discoverers, businessmen, 


historians and scholars. The scope for activity is .- 


almost unlimited in Mexico, Bolivia, Costa Rica, 
Cuba, the Dominican Republic, Ecuador, Guate- 
mala, Honduras, Nicaragua, Peru, Salvador and 
Venezuela. 

I have always taken a great delight in visiting 
these countries, and each time I have felt that 
aviation is the most modern and convenient 
means of getting to know this part of the world, 
its scenery and vegetation, its turbulent past and 
its dynamic present, and of studying the imprints 
left by the countless civilizations which have 
successively flourished and decayed. 

This is why, particularly during recent years, | 
have often flown over the jungles, volcanoes, 
islands and peninsulas of Central America. | 
remember one evening, at Palenque, in the Mexi- 
can State of Chiapas, after a visit to the strange 
palace where the skeleton of a priest-king of the 
Mayas was discovered; I thought of all the days 
which, thanks to air travel, I had been able to 
spend exploring the maze of forests and savan- 
nahs, lakes, torrents, beaches and volcanoes, 
fathoming the mysteries of the long epic of man- 
kind which began with the Mayas, Incas, Aztecs, 
Toltecs and a score of other tribes and continued 
with the Conquistadors, pirates, freebooters, 
expeditions sent out by European nations in 
quest of mission fields or a place in the sun, and 
all those who felt the lure of El Dorado. 

Today this melting-pot of races, civilizations 
and cultures, is witnessing an upsurge of industrial 
activity and an artistic renewal unique in the 
world, which can be seen in the new quarters of 
Mexico City and Caracas and in their universities. 

Politically, economically, socially and irdustri- 
ally, Central America is evolving fast. One of the 
most significant features of the last ICAO General 
Assembly at San Diego, California, was the 
campaign by the smaller Central American States 
to obtain not only official recognition of their 
importance but also the right to report on their 
needs and projects. 

Their joint efforts have led to concrete results, 
since for the next three years the delegate of 


Acapulco at the foot of the Sierra Madre, one of the two Pacific harbours used by Mexican merchant shipping, is served 


by Cia Mexicana de Aviacién and American Airlines. 


Guatemala will sit on the Council, not only as 
the representative of his own country, but also 
as the spokesman for all the States of Central 
America. 

This does not mean the role of Mexico has 
diminished in the evolution of civil aviation in the 
Americas; Mexico City occupies a leading posi- 
tion along the world’s air routes. Nor should it 
be forgotten that the Mexican capital has long 
been the home of the North American and Carib- 
bean Office of the International Civil Aviation 
Organization. 


There is every reason to believe that in the 
immediate future the already considerable air 
traffic density in Central America will continue 
to grow in proportions impossible to calculate 
at the present time. 

In the past, the greatest difficulties for aviators 
did not lie in the tropical climate with its luxuri- 
ant, still untamed vegetation, nor in the frequent 
hurricanes on the Atlantic coast. As always, the 
main obstacles were of a political nature. One 
has but to fly from one Central American capital 
to another in a few hours, or even a few minutes, 


Mexico City International Airport, headquarters of the Latin American civil aviation training centre Centro Inter- 
nacional de Adiestramiento de Aviacién Civil, is being continually enlarged. The aerial photograph reproduced here was 


taken in August 1957. 
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to realize that it is not the geographical frontiers 
which are difficult to cross, but the political fron- 
tiers in a part of the world which is a veritable 
patchwork of nationalism, traditions and, let us 
not hesitate to say so, of prejudice and violence. 


It is therefore no exaggeration to say that the 
Mexican Government has, under the auspices of 
the United Nations and the International Civil 
Aviation Organization, performed a feat of truly 
historic significance in establishing at Mexico 
City the Centro Internacional de Adiestramiento 
de Aviacién Civil (International Civil Aviation 
Training Centre). This organization is of a highly 
original character, being neither purely Mexican, 
nor dependent on ICAO, nor a mere offshoot of 
the United Nations technical assistance pro- 
grammes, but a body designed to accomplish 
what none of the Latin American nations could 
achieve independently. It provides young trainees 
with the fullest possible knowledge based on the 
most recent technical and economic information 
in the aviation field, whether on piloting, engine 
operation and maintenance, weather services, 
radio and telecommunications, air traffic control, 
the commercial and agricultural applications of 
aircraft, airport organization or the English 
language. 

It should be stressed that what has not yet been 
done in certain regions of the world such as 
Europe, where political and economic integration 
appear to be making great strides, has been 
achieved in at least one sector of human activity, 
that of aviation, not only in Central America, but 
in Latin America as a whole; young Chileans, 
Colombians and Peruvians have come to the 
training centre to familiarize themselves with the 
most modern civil aviation techniques, both on 
the ground and in the air. 


In 1950, following a Mexican Government 
request for technical assistance in the establish- 
ment and operation of a civil aviation training 
centre, discussions and negotiations began with 
ICAO and the United Nations; these led to the 
drafting of an agreement at the end of 1952, and 
by 1953 the first foreign pupils were arriving in 
Mexico City. They were soon training on Stear- 
man, Beech, and Piper Apache aircraft and using 
the Link Trainer. 

Right from the start of negotiations the Mexi- 
can Government had clearly indicated that it 
meant to offer full study and training facilities to 
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“Bienvenido a México!” 
Mexico City terminal 
building. 





pupils from all over Latin America. Not only 
ICAO, but all civil and military aviation circles, 
had long been aware of the crying need for fully- 
trained pilots and engineers in the Caribbean 
region. The Mexican Government announced to 
all the States of Latin America its intention to 
offer scholarships at the training centre to any 
candidate who passed the necessary tests and 
examinations in his own country. In preparing the 
curriculum it was necessary to work quickly, as, 
for example, in the compilation of Spanish texts 
on the basis of -English or French documents. 
Moreover, an aviation training centre which 
owed its existence largely to technical assistance 
programmes needed intelligent and flexible 


management in order to avoid the misunder- 
standings, clashes and friction which are always 





Pause for a chat. 


Rapid progress is being made in draining the marshes 
around Mexico City. 





Instructors leaving the train- 
ing centre at Mexico City. 









possible between natives of neighbouring but 
widely differing countries. 






The Mexican Government was not alone in 
taking an interest in the project, and it was de- 
cided to create an Advisory Committee which, 
with the Director of Civil Aviation as President 
and representatives of the Government and pri- 
vate industry as members, would establish guiding 
principles and enduring traditions. It was soon 
realized that the new organization was something 
more than just another training centre or school, 
and that it would have to be fully equipped and 
provided with offices and facilities at Mexico City 
Airport, destined to become one of the busiest 
and most modern in international civil aviation. 
















































In 1956 a new agreement was signed, whose 
main stipulation was that the centre, which had 
until that time been considered as a Mexican 
organization, should now become the regional 
civil aviation training centre for Latin America. 
The board of governors consisted of a Mexican 
Government representative and an ICAO repre- 
sentative jointly responsible for policy, to whom 
the Principal of the Centre was to report. 





The Mexican Government very generously con- 
tinued to supply buildings, equipment, installa- 
tions and personnel. Henceforward all sections 
of the Centre were concentrated at the airport 
itself, so as to be at the very heart of international 
aeronautical activity. 


The Principal, or, more precisely, the inspirer 
of the Centre is a remarkable man. After winning 
fame as a pilot in the Canadian Army, Stuart 
Graham became President of the ICAO Air 
Navigation Commission, then Director of the 
ICAO Technical Assistance Mission in Ethiopia. 
He combines practical knowledge and a long per- 
sonal experience of aviation with unflagging faith 
and energy. This is the secret of his influence, not 
only on his young pupils, who are eager to fly 
and make the best possible use of the equipment at 
their disposal, but also on the authorities, who are 
not always fully aware of the difficulties involved 
in training pilots, mechanics or engineers, or even 
of the possibilities offered under the highly origi- 
nal agreement between the Mexican Government, 
ICAO and the United Nations. 


Assisted by instructors for ground, air and 
infrastructure training the Principal has had, in 
recent years, to carry out a specialized task on an 
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Mechanics’ class at the Centro Internacional de Adiestra- 





The late Edward P. Warner, the first President of the An instructor giving directions to a pupil in a Link 
ICAO Council, showed a lively interest in the Mexico trainer. miento de Aviacion Civil. 
City training centre. Here he watches an introductory 

course in air traffic control. 
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si international scale, which makes Latin America’s __ publicity to the Centre and the advantages it 
ii. Civil Aviation Training Centre look like a kind offers to non-Mexican students. | 
we of combined laboratory, seminary and technical The Mexican Government, whose annual con- j 
Lane institute, tribution towards the operation of the centre has 
pri- Students from Bolivia, Chile, Colombia, Costa been 3.5 million pesos, has undertaken to advance | 
ling Rica, Cuba, the Dominican Republic, Ecuador, the same annual sum for the period 1960-1964. 
yon Guatemala, Honduras, Nicaragua, Panama, In addition the Government will bear 41.7 percent 
ing Peru, Salvador and Venezuela have come to join of the general financing costs, which amount to 
yol, the Mexican students. So far, about two thirds 72 million pesos (U.S. $ 5.7 million). 
ind are Mexicans, and in June 1959, 36 out of 71 * 
‘ity students who received diplomas were also Mexi- 
Lest cans. Since the school’s primary aim is to become Such, then, is this effort at collaboration, unique 
on. more and more of an international institution, . Of its kind, between the nations of one region and 
the Principal’s chief concern is to give wider international organizations. The Civil Aviation 
— Training Centre has once again enabled ICAO 
lad to show. that the idea of nationalism in aviation 
-— is outmoded, impractical and even dangerous. 
nal It is always a pleasure to visit this nursery of 
ue aviation, with its instructors trained under differ- 
_ ent methods in the four corners of the earth and 
wal its host of young students who consider aviation 
oni not only as an absorbing activity, but also as a 
religion. All are filled with the desire to broaden 
yn- their horizons and improve their knowledge of 
la- this part of the world where the wax and wane of 
ns civilizations, commercial and cultural exchanges 
ort and rivalries between explorers and pioneers have 
al created a nucleus of human activity which never 
Alresalt mnalabinedes. fails to excite admiration. 7+ 
er 
ng Briefing before a training flight. 
irt 
“al After landing. This pupil looks slightly weary. Inspecting engines. Before the first solo. The pupil does not appear to have 
he any qualms. } 
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To Chile by 
Comet 


By Gordon Ruddick, Interavia, Geneva. 



























The Comet refuels at Dakar’s Yoff Airport, eight and three- 
quarter hours out of London. 
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Recife Guararpes Airport, first stop on the South American 
continent. 
















At Sao Paulo, Brazil, BOAC is using the Cumbica Mili- 
tary Air Base. 
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A BOAC Comet 4 at 37,000 feet over the Andes. 


B, the time this issue of Jnteravia appears, British 
Overseas Airways Corporation will once again be 
back in regular service on the South American run, 
after a lapse of nearly six years. The British flag carrier 
launched a new twice-weekly Comet 4 service on the 
route Madrid-Lisbon—Dakar-Recife-Rio de Janeiro— 
Sao Paulo—Montevideo-Buenos Aires-Santiago with 
an inaugural flight on January 25th. Regular schedules 
will depart London every Monday and Thursday, and 
elapsed time for the approximately 8,000-mile route 
is 26 hours 15 minutes, with actual flying time for the 
London-Santiago journey 21 hours. 

BOAC’s published timetable shows both services 
calling at Rio, but the latest information available as 
we went to press indicated that the carrier is in fact 
unlikely to serve that city until later in the year. Comets 
were restricted from using Rio-Galeao Airport last 
year following deterioration of the runway surface, 
and the alternate landing point at Santa Cruz is some 
2 hours’ road journey from the city centre. 

Development work at Galeao is now scheduled for 
completion by June 1960, but may in fact take longer; 
there also appears to be some grounds for the sug- 
gestion that Galeao may perhaps not be opened for 
full jet operations before Panair do Brasil takes deli- 
very of its DC-8s, probably in October of this year. 


Proving the Route 


I was fortunate in being the guest of BOAC on the 
third route proving flight over the period December 
16th-24th. Although this flight was extended over eight 
days, with night stops and frequent demonstrations 
all down the line, we were able to gain a good impres- 
sion of the type of service which BOAC is offering 
over the various sectors of the route, and block times 
were well within those advertised for regular service. 

In addition to the normal crew of eight, we carried 
22 supernumary flight and cabin crew and a technical 
observer for familiarization with the route, all under 
the fatherly eye of Captain Roy Millichap. In regular 
service BOAC will slip crews at Dakar and Sao Paulo 
giving them a total 19-day tour; I must confess that 
nobody seemed to be very upset at the thought of 
spending two or three days at these delightful spots. 
Some of the Comet Flight personnel already have 
experience of the South America run from the days 






Sao Paulo has a population of 3,500,000 and is reported to 
be the fastest growing city in the world. 
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of the old British South American Airways operations, 
but all have been working the North Atlantic run. 
From January crews will probably alternate one South 
Atlantic run with one on the North Atlantic, with 
extensions down to the Caribbean from February 
onwards. 

Practice letdowns were carried out all along the 
route, and the frequent interchange of flight crews 
made for interesting postmortems in the cabin and 
on the ground. The flight deck was very popular, and 
at one time on the Dakar-Recife leg there were eight 
of us on and around it. The Comet 4’s smooth and 
powerful climb away after take-off, and its average 
Mach 0.73 cruise climb to 35,000 to 39,000 feet are 
most impressive; the de Havilland jet makes a mockery 
of distance and the conventional piston-engined grind 
along the longer sectors of anything up to 2,000 nauti- 
cal miles in length. 

Although facilities, both in navigation and airport 
landing aids, still fall short of the required ICAO 
standards, there are no major problems for BOAC 
along the route. Apart from the difficulties at Rio de 
Janeiro and Sao Paulo (BOAC is using the military air 
base at Cumbica) airport runways and facilities are 
adequate. The Comet’s two outer thrust reversers 
were used very sparingly because of the danger of 
ingestion of runway debris; on an earlier proving 
flight a stone had bored straight through one of the 
flaps. Ground handling of the aircraft is carried 
out largely by Aerolineas Argentinas who already 
has some nine months experience with the Comet 
over the South American territories. 

It was also clear that BOAC local representatives 
and station personnel have put in a lot of solid spade- 
work in preparing for the scheduled operations, often 
under great difficulties, as anyone who has had 
dealings with the local authorities will readily appreci- 
ate. The Corporation has scheduled a 45 minutes 
turnaround at each stagepoint, and this should be 
obtainable once the operation gets into top gear. 

A most pleasing personal memory is the cabin 
crew’s spontaneous decoration of the cabin at Recife 
on the homeward run, Christmas dinner served over 
the South Atlantic by five BOAC captains, and the 
arrival of Father Christmas through a hitherto unsus- 
pected tail hatch as we crossed the Equator. 


Turnaround time at Montevideo Carrasco Airport (Uru- 
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..and the competition? 


Despite earlier suggestions that this was a prestige 
operation, it is clear that BOAC is going back into 
South America on a purely commercial basis, and will 
be in a very favourable position to take advantage of 
the March-July peak traffic this year. 

Traffic flow in 1958 totalled roughly 30,000 pas- 
sengers in each direction across the South Atlantic, 
against a total capacity of some 60,000 seats offered 
by the nine carriers then operating the route* (Aero- 
lineas, Air France, Alitalia, Iberia, KLM, Lufthansa, 
PAB, SAS and Swissair). 

With its twice-weekly Comet service BOAC will 
offer approximately 6,550 seats annually, and even 
a one-tenth share of the 1958 traffic volume would 
give a 46 percent load factor towards the 57 percent 
required to break even. However, traffic on the route 
is increasing and BOAC can legitimately hope to 
capture a larger share of the total; Comet speeds and 
BOAC service should build up a strong lead over 
piston-engined competitors over the next 12-18 
months. Admittedly the challenge from other carriers 
will mount as their new jet transports are brought 
into service, but BOAC should be able to develop 
and hold a very useful level of business against the 
eventual introduction of the Vickers VC-10 in 1963. 

In assessing BOAC’s prospects in South America, 
it seems that the bulk of the traffic will be derived 
from businessmen and wealthy tourists; it is a little 
difficult to appreciate why BOAC has decided to 
operate a ‘“‘milk-run”’ type of service instead of a “‘can- 
nonball” flight Buenos Aires—Rio de Janeiro—-Dakar 
and Lisbon (for re-fuelling)-London, with a larger 
proportion of first-class seats. Some 30% of the traffic 
on the route can be expected to originate in Rio, (fed 
by Sao Paulo), with another 30 to 40% from Buenos 


* Based on “ICAO Traffic Flows’’ for March and 
September 1958. 


Comet Proving Flight Schedules 


Aires. On the face of it, it would seem that the Cor- 
poration could have earned higher revenues with a 
very fast, direct, and mainly first-class service, but 
perhaps this is to come later? 


Future Developments 


There are indications that the present ground- 
handling cooperation between BOAC and Aerolineas 
Argentinas may eventually be extended to cover a 
pooled operation over the route; both carriers are 
operating Comet 4’s and it would obviously be more 
logical to cooperate than compete. 

The Air Union carriers, Air France, Alitalia and 
Lufthansa will obviously put up a strong combined 
opposition to BOAC when their joint operations 
start. SAS and Swissair already have a technical 
agreement and may perhaps develop this into 
operational cooperation later; if, as has been lately 
suggested, KLM should decide to enter some form 
of cooperation with these two carriers, than the com- 
petition for BOAC could become even more threat- 
ening. Moves in this direction may in fact be forced 
upon the carriers, as there are strong suggestions in 
South America that the Argentine and Brazilian 
governments may possibly introduce some restrictions 
on foreign carrier’s frequencies. 


A Note of Thanks 


BOAC’s advertisements are quite true—the Cor- 
poration really does take good care of you. I owe a 
personal word of thanks to our own particular guide, 
Press Officer John Alcock, and for all the assistance 
and kindness shown me by Captains Millichap, Wor- 
rall and Minns, Engineer Officer Gyselynck, radio 
specialist Clisby and Chief Steward McCormack. And 
a special ““Thank You” to Stewardess Pamela Bendall 
for her unfailing attention with dressings for the 
finest smallpox vaccination “take” seen in South 
America for many a month. Good luck BOAC. #+ 








Take- | Take- ; ; Total | Time Take- — 
off off Cruise | Cruise | Navigation Dis- | Take-off | off Destination 
Sector , Altitude | TAS Airfield Aids 
Weight] Fuel (feet) (knots) Methods - tance | to Over- run Availab! 
(kg) (kg) (n.m.) | head (feet) vailable 
London-Madrid 59,450 | 16,500 35,000 415 Airways 752 | 1hr42min| 4,300 | VDF. a 
ILS. VOR. 
Madrid-Lisbon 58,610 | 15,900 35,000 406 Airways 292 | Ohr 58min; 4,000 | VDF. NDB. 
R/R. ILS. VOR. 
Lisbon-Dakar 68,697 | 26,000 | 35-37,000 410 DR. Consol. 1,529 |} 3hr51 min} 5,400 | VDF. NDB. 
NDBs. R/R. ILS.VOR.') 
Dakar-Recife 70,610 | 28,000 | 34-37,000 420 DR.ADF.Astro| 1,730 |4hr 24min} 6,250 | NDB. Eureka 
Recife-Montevideo 71,600 | 30,000 | 34-38,000 425 DR. NDBs. 2,006 |5hr21 min| 6,900 | VDF. NDB. 
Montevideo- 55,010 | 13,550 24,000 MF Beacons 131 |Ohr 36 min| 4,200 | NDB. ILS. 
Buenos Aires VOR. 
Buenos Aires- 61,415 | 20,000 | 36-37,000 417 MF Beacons. 637 | 2hr02min| 4,800 | VDF. NDB. 
Santiago VORs VOR.') 
Santiago- 60,000 | 18,000 38,000 420 MF Beacons. 615 |1hr 45 min] 5,500 
Buenos Aires VORs 
Buenos Aires- 62,677 | 22,500 | 36-37,500 415 DR. MF 956 |2hr08min| 5,200 | NDB. 
Sao Paulo Beacons 
(Cumbica) 
Sao Paulo-Recife 64,270 | 22,850 38,500 420 DR. ADF. MF | 1,030 | 3hr10min!/ 6,700 
Beacons 
Recife-Dakar 68,155 | 26,500 38,000 424 DR. Astro. 1,730 | 4hr 16 min| 6,200 
Beacons 
Dakar-Lisbon 67,030 | 26,000 | 34-39,000 410 DR. Loran. 1,529 | 4hr 06 min| 5,700 
Consol. Astro 
Lisbon-London 60,300 | 18,700 38,000 413 Airways 902 |2hr 25min] 4,300 
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Buenos Aires Ezeiza Airport, seen from the roof of the 


Terminal Building. 









The end of the line, Santiago Los Cerillos Airport in Chile. 








BOAC inaugurated twice-weekly Comet service London- 
Santiago on January 25th, 1960. 





BOAC also carries .... 
from the Equator (see text). 
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Father Christmas to London 



























AIR TRANSPORTATION 

@ Japan Air Lines is due to take delivery of the first of 
its four Douglas DC-8 jets on June Ist, 1960 and will 
place it in service on the trans-Pacific route in July. 
Initial frequency will be twice weekly, increasing to 
eight flights in September and to nine around mid- 
November. By this time all of JAL’s Pacific services 
will be operated by jets—namely, four flights a week 
between Tokyo and Los Angeles, three between Tokyo 
and San Francisco and two between Tokyo and 
Seattle. According to latest reports, JAL is planning 
to order a fifth DC-8 and is also considering the pur- 
chase of three or four medium-range jets. 


Meanwhile, two of the carrier’s DC-6Bs will be 
converted into all-cargo DC-6As; they will operate 
twice weekly across the Pacific beginning in September, 
and three times a week from mid-November. 


JAL’s provisional figures for 1959 traffic reveal an 
increase of 24 percent in the number of passengers 
carried on international services, 23 percent in the 
number of passenger-miles and 25 percent in ton-miles 
performed (passengers, cargo and mail). 


@ Scandinavian Airlines System plans to operate the 
Douglas DC-8 on services from four North American 
cities to Europe in 1960. Service from New York will 
be inaugurated on April 9th, from Los Angeles on 
May 9th, from Montreal on September 2nd, and from 
Anchorage on September 16th. An SAS spokesman 
has said that by July 1960 the carrier will be operating 
a total of 21 jet schedules each week, 18 from New 
York and three from Los Angeles. DC-8 flight times 
will be as follows: New York—Copenhagen 7 hours 
5 minutes, New York—Glasgow 6 hours, Montreal- 
Copenhagen 6 hours 45 minutes, and Anchorage- 
Copenhagen 8 hours 25 minutes. Elapsed time Los 
Angeles—Copenhagen will be 12 hours, including a 
one-hour technical stop at Séndre Strémfjord, Green- 
land. 


@ Misrair, the Egyptian airline, has announced the 
purchase of three de Havilland Comet 4Cs for delivery 
in mid-1960. It is also understood that Middle East 
Airlines may shortly place an order for four Comet 
4Cs and that Saudi Arabia is also interested in the 
aircraft. 





What's in the Air ? 


Sir George Edwards, 
Managing Director of 
Vickers-Armstrongs (Air- 
craft) Ltd., has been 
awarded the 1959 Daniel 
Guggenheim Medal. 





Vice President Richard M. Nixon confers the 1959 Collier » 
Trophy on the designers and pilots of the Lockheed F-104 
Starfighter and the designers and development engineers of 
the General Electric J79 jet engine. Left to right in picture: 
General Thomas D. White, Air Force Chief of Staff, Vice 
President Richard M. Nixon, C. L. Johnson, Lockheed 
Vice President for advanced research projects. 





Captain Joe B. Jordan, pilot at Edwards AFB Flight Test 
Center, set up a new world altitude record on December 
16th, 1959, flying to 103,395.5 ft (31,515 m) in a Lockheed 
F-104C Starfighter. On the same flight he set a new 30,000 
metre time-to-climb record of 15 minutes 4.92 seconds. 


A Douglas DC-8 ready for delivery. During the first three months of 1960, aircraft of this type will be delivered to Alitalia, 
Eastern, KLM, National, Northwest Orient, Pan American World Airways, Pan-American-Grace, SAS, Swissair, Trans- 
Canada and United. 































@ Tiirk Hava Yollari, the Turkish flag carrier, has 
signed a contract for the purchase of ten F.27 turbo- 
prop airliners. Five will be supplied direct by Fokker, 
and the other five by Fairchild. This brings total F.27 
orders for Fokker up to 63, and for Fairchild up to 83. 


@ The East German Lufthansa is to introduce Ilyushin 
Il-18 turboprop services between Berlin and Moscow 
on April Ist, 1960, in pool with Aeroflot. Flying time 
will be 2 hours 20 minutes, compared with the present 
6 hours 20 minutes by II-14. The I-18 will also be 
used for travel agency trips to the Black Sea, the 
Adriatic, the Carpathians and possibly to Egypt. 


@ British European Airways plans to open cross- 
Channel helicopter services from London to Paris, 
Brussels and Amsterdam, beginning probably in the 





summer of 1962. Application has already been made 
to the Air Transport Advisory Council for operating 
permits on these routes and on routes from London 
to Birmingham and/or Manchester, and from Land’s 
End to the Scilly Isles. It is hoped that the last-men- 
tioned service can be inaugurated in 1961. The heli- 
copters to be used initially will be either Sikorsky 
S-61s or Vertol 107s (both are actively being studied 
by BEA experts), later to be followed by the Rotodyne. 


@ Air France has placed an order with Le Matériel 
Téléphonique and its associates Standard Elektrik 
Lorenz and Téléimprimeurs for an automatic booking 
system, known as SARI (Systeme Automatique de 
Réservation Intégré). The system will be installed in 
a new building still under construction in the south 
of Paris and will be put into operation in 1961. Air 
France will hire the equipment from the manufac- 
turers at an annual rental of 5,000,000 new francs 
(nearly $1,000,000). 


e Air Carriers Ltd. and Hunting-Clan African Airways 
Ltd., both of Salisbury, Southern Rhodesia, have 
agreed to merge their interests. The merger will pro- 
vide a strong combination to meet present and future 
demands in the Central African Federation for the 
type of charter work carried on by Air Carriers, and 
the development of tourist facilities introduced by 
Hunting-Clan African Airways and Victoria Falls 
Airways, a subsidiary of Air Carriers. Hunting-Clan 
is acquiring a substantial holding in Air Carriers, and 
the main operating company in the group will be 
known as Hunting-Clan Air Carriers. 


@ Qantas Empire Airways is to have two of its Lock- 
heed Super Constellations transformed by Lockheed 
Aircraft Service, Ontario, California, into convertible 
cargo/passenger aircraft. The conversion involves the 
installation of a new-type heavy aluminium floor and 
a new rear cargo door measuring 106.5 by 74 inches. 
LAS had already received similar conversion orders 
from Air-India International and Pan American 
World Airways. 


INDUSTRY 
@ New military contracts have been awarded to ... the 
Columbus Division of North American, for produc- 
tion during fiscal 1961 of aircraft, spares and special 
support equipment in connection with the Vigilante 
programme (value $73 million). This brings the total 
so far invested by the Navy in this project to over 
$300 million. 

... General Electric Company, for J79 jet engines 
and supporting equipment (value $27.5 million). The 
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aircraft for which these engines are destined have not 
been identified. 

... Bell Helicopter Corporation, for continued pro- 
duction of the HU-1A utility helicopter and develop- 
ment of a more powerful model (value $26 million). 

... The Martin Company, for additional produc- 
tion of the Bullpup air-to-surface missile for the U.S. 
Navy (value $22.6 million). The missiles will be 
equipped with the new liquid-propellant engine ori- 
ginally developed by Reaction Motors Inc., now part 
of Thiokol Chemical Corporation. The engine incor- 
porates tanks, propellant and thrust chamber in one 
integrated unit, ready for instant firing. Bullpup 
measures 11 feet in length and weighs 571 pounds, 
including a 250-lb warhead; range is about 3 miles, 
and guidance is by radio command. 


@ Douglas’Aircraft]Company has decided to concen- 
trate all its modification, overhaul and repair work on 
both civil and military aircraft at the Tulsa Division. 
The division has already been granted a Federal Avia- 
tion Agency certificate for work on commercial air- 
craft. 


@ Rolls-Royce Ltd. and the High Commissioner for 
India in the United Kingdom have signed an agree- 
ment for the licence production of the Dart turboprop 
engine in India. Preparations are already being made 
at Hindustan Aircraft Ltd., Bangalore, for manufac- 
ture of the Dart, which is to power the Avro 748s on 
order for the Indian Air Force. 


@ Societa Finanziaria Meccanica (Finmeccanica), 
which administers the State holdings in the Italian air- 
craft, shipbuilding, engineering and electronics indus- 
tries, has been divided into two separate companies. 
Finmeccanica will retain its holdings in the aircraft, 
electronics and light engineering firms, while Societa 
Finanziaria Costruzioni Navali (Fincantieri) takes 
over the shipbuilding concerns. 

The new Finmeccanica Board comprises Guido 
Vignuzzi (Chairman and Managing Director), Piero 
Casini, Salvatore Sassi, Salvino Sernesi and Pietro 
Sette. Fincantieri’s Board is composed of Giorgio 
Tupini (Chairman), Ermanno Guani (Managing 
Director), Guido Vignuzzi, Enrico Basola and Mar- 
cello Mancini. 








<4 First production Omega 
BS-12D helicopter (two 
Lycoming O-540-F1B5 en- 
gines of 235 h.p. continuous 
power each), a five-seater 
like the BS-12E model 
(two supercharged 225 h.p. 
Franklin 6AS-335s). Both 
models canalso carry freight 
in containers or nets. 


Sikorsky S-60 crane heli- 
copter (two2,100h.p. Pratt 
& Whitney R-2800s ). Height 
of fuselage belly above 
ground 7 ft 8 in.; undercar- 
riage track 19 ft 9 in. 


@ Bélkow-Entwicklungen has attracted international 
attention since the United States has shown interest in 
the company’s B6 810 Cobra wire-controlled anti-tank 
missile (see article elsewhere in this issue). The com- 
pany’s main plant is now situated at Ottobrunn, near 
Munich, in the immediate vicinity of the German Air 
Force’s Neubiberg base. B6lkow also maintains a test 
ground near Schrobenhausen, Upper Bavaria, and 
employs some 600 persons at the two facilities. A 
subsidiary, Apparatebau Nabern GmbH, of Kirch- 
heim/Teck, has 360 employees. Of the company’s 
total 1,000 staff, some 400 are scientists and engineers. 
The Bundeswehr has now taken over five B6 102 
Heli-Trainers of the type shown at the 1959 Paris Air 
Show. The one-man B6 103 helicopter is now in the 
flight test stage; the price quoted for quantity produc- 
tion is DM 70,000 (nearly $17,000) apiece. The B6 810 
Cobra missile will reportedly cost only DM 2,000. 


@ Douglas Aircraft will make first deliveries of DC-8s 
to Alitalia, Eastern, KLM, National, Northwest 
Orient, Pan American, Pan-American-Grace, SAS, 
Swissair and TCA during the first three months of 
1960. Deliveries will also continue to United Air Lines, 
who with Delta was the only airline operating Douglas 
jets at the end of 1959. By the end of 1960, more than 
100 of the 152 on order by 20 airlines will have been 
delivered. 


AIRCRAFT AND ENGINES 


@ The Ae.150 light transport projected by Italy’s 
Industrie Meccaniche Meridionali Aerfer (two Rolls- 
Royce Dart RDa.10 turboprops delivering 2,660 e.h. p. 
each) will have STOL qualities and be offered for both 
civil and military use. The civil version would be 
suitable for the carriage of both passengers and freight, 
while the military model could be used to transport 
troops and equipment, paratroops or casualties. The 
Ae.150 is a shoulder-wing aircraft with nose-wheel 
undercarriage, single tail unit and sharply upswept 
fuselage rear (rear loading doors). The two Dart 
engines are mounted on pylons projecting well fore- 
ward beneath the wings. STOL qualities are obtained 
solely with the aid of flaps; boundary layer control 
systems, jet flaps, etc. have been rejected for reasons 
of simplicity. 


Lockheed’s new LA-60 
multi-purpose aircraft, to 
be built by Lockheed-Azca- 
rate Inc., Mexico City. For 
description and data see 
Interavia No. 1, 1960 (p.12) 
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Rear view of the Sikorsky S-60 cockpit. The co-pilot 
operates the cargo winch from his swivelling seat, at the 
same time correcting the helicopter’s attitude. 


@ The Fiat 7002 helicopter (with Fiat 4700.000 shaft 
turbine) will shortly be beginning its flight tests. 


@ The first prototype of the Canadair CL-41 two-seat 
trainer began flight testing on January 13th, 1960. 
The first flight lasted 70 minutes. The CL-41 is de- 
signed for a ceiling of 44,500 ft and a max. speed of 
412 knots..Two prototypes have been built so far, 
as a private venture; power is supplied by a Pratt & 
Whitney JT 12. 


@ The Transall military transport to be built jointly by 
France and Germany under an agreement signed in 
mid-December 1959 will be powered by two Rolls- 
Royce Tyne 12 turboprops of 5,565 h. p. each and be 
able to carry payloads of eight tons over distances of 
2,430 nautical miles or fifteen tons over 1,080 nautical 
miles. The aircraft will have capacity for 80 fully- 
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The U.S. Navy has received the first production models of the Grumman WF-2 Tracer carrier-based early warning aircraft. 
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The Bureau of Naval Weapons has recently placed a follow-on order for Tracers, valued at $ 26.3 million. 


equipped troops or could be used as an ambulance. 
Maximum take-off and landing weight is given as 45 
tons. Special high-lift flaps are fitted to enable the air- 
craft to operate from relatively short runways (up to 
2,000 ft long). The ving unit (which may have boun- 
dary layer control) will be manufactured by Nord- 
Aviation, and other assemblies by Weser, Hamburger 
Flugzeugbau and Blume in Germany. Asa preliminary, 
however, Nord-Aviation will build the first complete 
prototype, to be followed by further prototypes from 
Weser and HFB. Transaill transports will go into ser- 
vice with the French and German air forces in about 
1964. Eventually a civil version may.also be developed 
from the military design. 


@ The Breguet 1050 Alizé three-seat anti-submarine 
aircraft is now in full-scale production at Breguet’s 
Toulouse, Anglet and Parmes plants. Monthly output 
is four aircraft. Thirty have already gone to Parmes 
for final assembly. 


@ The Tipsy Nipper T.66 Mk.II single-seat light air- 
craft produced by Belgium’s Avions Fairey has 
received its type certificate from the Ministry of Trans- 
port’s Aeronautics Administration. In its present ver- 
sion, the Mk.II model is powered by a 45 h. p. Stamo 
1400A engine. Production has already started, and it 
is planned ultimately to reach a monthly output of ten 
to twelve aircraft. An order for 50, for the Scandina- 
vian market, has been received from the Danish firm 
of Danfoss. Earlier models of the Tipsy Nipper are 
flying in Belgium, Austria, South Africa and West 
Germany, and orders have been received from Austra- 
lia, New Zealand, Britain, the United States and the 
Belgian Congo. Finally, the question of licence pro- 
duction in Argentina, Brazil, Pakistan and India is 
being examined. 


@ The Allison 501-D13 turboprop is to go into service 
in the Super Convair (turboprop conversion of the 
Convair 240 and 340 series) with an overhaul life of 
1,000 hours, as authorized for the Lockheed Electras 
in service in the United States. (It is meanwhile repor- 
ted that the Allison 501 engines fitted in Ansett-ANA’s 
Electra have been certificated by the Australian autho- 
rities for 1,200 hours between overhauls.) FAA 1,000- 
hour approval came as the YC-131C (prototype mili- 
tary version of the Super Convair) completed the 
flying portion of the FAA evaluation programme. 








The back-to-back antennas of the Decca DASR-I sur- 
veillance radar, set up.on a 90-foot tower at Stockholm’s 
Arlanda airport, emit two separate overlapping beams 
which cover the whole air space. 
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The Philips SGR 200/04 surveillance radar at Schiphol Air- 
port, Amsterdam, was officially taken over by the Nether- 
lands Air Traffic Control service at the end of December 
1959. Frequency is 1,220 to 1,350 Mc/s, and coverage is 
provided up to 160 nautical miles in range and 50,000 ft in 
altitude. 


Piitzer KG, of Bonn, is producing a batch of Elster B95 two-seat sports aircraft (95 h.p. Continental engine). The German 
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Air Force sports flying groups are reportedly to be equipped with these aircraft. 


mace 




























Certification is also expected shortly on the Aeropro- 
ducts propeller designed for the Super Convair. The 
first production aircraft was due to begin flight tests 
in January, and full certification is scheduled for 
March 1960. Eleven conversions are already on order 
by corporate operators, and three carriers—including 
Lake Central Airlines—are negotiating conversion 
packages. The actual conversion work is being done 
by Pac Aero Engineering Corporation, Santa Monica, 
California, under a subcontract arrangement. Allison, 
however, is responsible for direct sales to the customer. 


@ Testing of the General Electric CJ-805-23 turbofan 
engine in the Convair 600 pod is now under way, and 
actual flight testing in GE’s leased RB-66 will begin 
shortly. More than 2,000 hours of factory testing have 
already been completed, and the manufacturers have 
released the following specifications and performance 
data: airflow through the basic engine is 167.1 lb/sec, 
and through the aft fan 250 lb/sec; engine pressure 
ratio 13 : 1, bypass pressure ratio 1.6 : 1. Overall dia- 
meter at the compressor front frame is 31.6 in. and 
at the aft fan front frame 53 in.; overall length 144 in.; 
weight 3,825 lb. Take-off power is 16,100 Ib at a speci- 
fic fuel consumption of 0.541 1b/Ib/h; max. continuous 
power 13,700 lb at a specific consumption of 0.505 
Ib/Ib/h; max. cruise power 13,300 Ib at 0.504 Ib/Ib/h. 


@ Fletcher Aviation Corporation, a subsidiary of A-J 
Industries, El Monte, California, has now delivered 
the first production models of the new automatic 
aerial refuelling system developed on behalf of Lock- 
heed and the U.S. Marines for the C-130 Hercules 
(GV-1 tanker). Two refuelling pods are mounted on 
pylons beneath the wings. The system is designed for 
safe operation at speeds up to 265 knots, altitudes up 
to 35,000 ft and temperatures as low as -—65°F 
(-55°C); it works completely automatically from the 
instant a crew member actuates the fuelling station. 
The hose reel assembly is driven by a hydraulic motor, 
controlled by a pressure-sensing servo valve, to main- 
tain a constant hose tension between tanker aircraft 
and fighter. Each unit can transfer 330 U.S. gallons 
per minute. Flight tests are also being completed on a 
Fletcher-designed probe and drogue installation in the 
North American A3J Vigilante. Fletcher currently has 
a backlog of over $13,189,000, covering in-flight 
refuelling systems, external fuel tanks and associated 
items. 


@ Costruzioni Aeronautiche Giovanni Agusta has 
manufactured 450 helicopters in the past five years, of 
which 75 percent have been exported. Efforts are now 
concentrated mainly on the Agusta-Bell 47G-3 and 
the Agusta-Bell Super Ranger helicopters. The 47G-3 
has a supercharger to maintain engine performance 
up to an altitude of 18,045 ft and is particularly suitable 
for mountain operations. This model has the impres- 
sive endurance figure of 3 hours 30 minutes. Both the 
helicopters mentioned are already in production. 


Agusta is also working on the prototype of the 35- 
passenger Agusta 101-G, powered by three shaft 
turbines with a total power of 3,000 h.p. The 8-to-10- 
passenger Agusta 102 and the Agusta 103 helicopters 
are making certification flights. The latter model is 
available in either a single-seat or a two-seat version, 
and is powered by an 85 h.p. Agusta Verghera engine. 
Finally, in the course of 1960, Agusta will begin pro- 
duction of the Bell 204 helicopter for eight to ten 
passengers (800 h.p. shaft turbine). The design office, 
under the direction of Engineer Filippo Zappata, is 
working on further projects, which were shown to 
Defence Minister Andreotti when he visited the Agusta 
plant early in the year. No details of these projects are 
yet available. 


@ The XL-440 Jet Sokol prototype, powered by two 
M-777 engines, each of 340 Ib static thrust, has begun 
flight testing in Czechoslovakia. This is a low-wing air- 
craft with retractable undercarriage; the two jet 
engines are fitted in nacelles each side of the fuselage, 
the air intakes lying roughly at the level of the wing 
trailing edge. Information so far published indicates 
that the XL-440 will reach maximum speeds of about 
240 knots, cruising speeds of around 210 knots and 
an altitude of about 20,000 ft. 


@ The Vickers Super-VC.10 will be powered by four 
Rolls-Royce Conway RCo.42 jets, each with a thrust 
of 20,250 Ib. These engines have also been proposed 
for the projected Boeing 707-520. The Vickers VC. 11 
medium-haul model will reportedly have ranges of 
about 2,600 nautical miles. Government backing for 
this aircraft now seems practically certain. 
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AW ARGOSY’S ADAPTABLE LAYOUT ACHIEVES FREIGHT OPERATOR'S 
IDEAL CAPACITY—“NOT TOO LITTLE,NOT TOO MUCH” 
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THE ARGOSY OFFERS 
133 short tons capacity 


Turnround in under 20 minutes 
Simultaneous double end loading 
Unobstructed freight hold end to end 
No freight restraint barriers necessary 
Direct loading from standard trucks 
Power operated freight doors 

Full pressurisation 

Established after-sales service 

Long periods between overhauls 


Adjustable bulkhead and fold-away 
seats give great flexibility for 
mixed, passenger and freight traffic. 











A.W.A. ROLAMAT LOADING SYSTEM: 

This rapid loading system has been used in 
many countries on route operations. 

It has a low weight penalty and suits any 
standard truck. With the Rolamat two men can 
load two tons of bulky cargo — such as a spare 
engine — in under ten seconds. 

POWERED BY 4 ROLLS-ROYCE DART PROP JETS 


ea eClOL DM rrcicut Down ro canvn 


HAWKER SIDDELEY AVIATION 32 Duke Street, St. James’s, London, S.W.1 
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FAST... Aztec’s jet- 
type “flying tail” adds 
speed, stability. 


ROOMY... Five ride in roomy 
luxury, with ample allowance for to be priced well below any other twin in its class. 
baggage. 





AZTEC SPECIFICATIONS 


Engines (2) Lycoming O-540 
Horsepower and RPM 250 at 2575 
Gross Weight (Ibs) 4800 (kgs) 2177 





Cruising Speed (at 7000 ft)-205 mph (at 2134 met)-330 kph 
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COMANCHE. §Record- 
holder for efficiency and relia- 
bility. With 180 or 250 horse- 
power. 






SUPER CUB.  World- 
famous utility plane, with 
short, rough field, high alti- 
tude capability. 





TRI-PACER. CARIB- 
BEAN lowest cost, easiest- 
to-fly, four-place aircraft. 


APACHE. Four or five 
passenger twin, cruises 171 
mph (275 kph). Most econo- 
mical to buy and fly. 
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New 215 mph (346 kph) Twin-Engine Transport 


The Piper Aztec, newest, largest, fastest aircraft to join the Piper fleet, is an over- 





200-mph (320-kph) twin powered by two 250 hp Lycoming engines. 

The Aztec carries a useful load of over one ton (over 900 kgs) ... takes off in less 
space, lands in less space and has a higher single-engine ceiling than any 

other twin-engine airplane in its class carrying a similar payload. 

With full 144-gallon (544-litre) standard fuel, five 170-pound (77-kg.) 

passengers, full radio and instrumentation for instrument flight, 


the Aztec cruises 205 mph (330 kph) at 7,000 feet 


(2,100 metres) (75% power) 


and has range of over five hours. 


Piper production efficiency permits the Aztec, fully equipped, 


Empty Weight (Ibs) 2775 (kgs) 1259 
Useful Load (Ibs) 2025 (kgs) 918 
Top Speed (mph) 215 (kph) 346 


Stalling Speed (mph) 62 (kph) 100 
Rate of Climb (fpm) 1650 (mpm) 503 AIRCRAFT CORPORATION 
EFFICIENT... Piper Aztec has highest Service Ceiling (ft) 22,500 (met) 6,858 Lock Haven, Pennsylvania, U.S.A. 
single-engine ceiling of any plane in its class Absolute Ceiling (ft) 23,750 (met) 7,239 
carrying similar payload. Fuel Consumption (gph) 28 (Iph) 106 
Max. Range with 
Standard Fuel (miles) 1,400 (km) 2,253 


A PIPER PLANE FOR EVERY PURPOSE 





PAWNEE. New agricul- 
tural plane for efficient 
dispersal of dust or spray. 
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LIGHT APPROACH CONTROL RADAR 
TH. D. 1013 


RAPIDLY SET UP, EASY TOMAINTAIN, 
MINIMUM SERVICING. 


SIMPLE TO OPERATE (ELECTRONIC 
MARKING), WATERTIGHT, 
FOR USE IN ANY CLIMATE. 
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AIR TRANSPORTABLE. TOTAL WEIGHT 
(including packing): 1.8 tons, APPROXIMATE VOLUME: 424 cu.ft. 


SUPPRESSION OF RAIN ECHOES, CIRCULAR POLARIZATION, 


Manufactured under contract to 
SERVICE TECHNIQUE DES TELECOMMUNICATIONS DE L'AIR 





THOMSON HOUSTON 


GROUPE ELECTRONIQUE — 173 BD. HAUSSMANN—PARIS (8°) ELY: 83.70 











COMPAGNIE FRANCAISE THOMSON-HOUSTON — 











“Can't I go, Daddy?” 


“Not this time, Sugar. But I'll be home tomorrow.” And she depends on this date 


with Daddy because he flies an Aero Commander. 





His company, too, knows that it can depend on the Aero Commander to place its executives 
where they’re needed, on time. The Aero Commander is the only business twin with the 
superior stability of high wing design. And its proved single engine capabilities provide an 


important extra measure of safety. 


These are just a few of the reasons why Daddy travels in an Aero Commander—and 
why his little girl (or his big girl, either) doesn’t worry while he’s away. There are many 
more. Let us explain them to you. Ask your distributor for a trial flight or write today 


for an illustrated brochure. 
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Another Product of ROCKWELL-STANDARD Corporation 
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AERO DESIGN ENGINEERING c Oo BETHANY, OKLAHOMA 
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Gun Fire Control / System 
for 40 mm guns 


Already being, delivered to several 
A.T.O, countries. 



























WEAVER 


There are no bits in the beehive. 
No dust, no dirt. Before getting down 
to production the bees set about Aas. 
the complete elimination of impurities. 
As with the bees, so AIR BP. 
BP devotes much time and technical skill 
in laboratory and field to perfect fuel 
cleanliness. New equipment developed or adapted by 
BP engineers already achieves standards far higher 
than is demanded. Great strides have been made in micro-filtration 
and water separation to ensure the delivery of the 


cleanest fuel at the highest rate to aircraft on 





busy international air routes. 


i ’ 
Clean sweep 
AIR BP work on these lines continues, 


aiming at a clean sweep of the minutest contaminants 


in the service of aviation. 





THE AVIATION SERVICE OF BRITISH PETROLEUM 








160 QUADRADARS 








PROVEN-ACCEPTED 


Argentina 
Australia 
Austria 
Boeing 
Canada 
RCAF 
RCN 
Denmark 
FAA 
Finland 
France 
Germany 
israel 


Ireland 

Italy 

Lockheed, Hughes, 
North American, 
Convair, Douglas 

Netherlands 

Northwest Airlines 

Norway 

U.S. Army 

U.S. Air Force 

U.S. Marine Corps 

U.S. Navy 

Yugoslavia 





BY INTERNATIONAL AVIATION 


NOW IN OPERATION BY: 
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Los Angeles 














TYPE 21A ADF WEIGHS ONLY 19.7 POUNDS 
Component Unit Weights: Receiver, 6.8 lbs.; Loop, 4.3 Ibs.; Loop Housing, 0.5 Ibs.; 
Indicator, 1.3 Ibs.; Control Unit, 1.6 Ibs.; Power Unit, 5.2 Ibs. 





As every pilot knows, a reliable ADF is still a basic and useful 
navigation aid. Throughout the world there are some 60,000 
transmitters that offer pin-point guidance, over land and sea. 
ARC’s Type 21A ADF can be depended upon for precision 
homing under long-continued use in humid tropics, frigid north- 
lands or burning deserts. It is one of ARC’s outstanding con- 
tributions to air navigation. Its low weight (less than 20 pounds) 
and compactness make dual installations practicable even in 
light twins. If you plan to modernize existing equipment or are 
purchasing a new aircraft, specify the Type 21A for a long 
term investment in air safety. 

Ask your ARC dealer for a quotation on this and any of the 
other ARC equipment listed below. 


CAA Certificate No. 1R4-9 U.S. Military: AN/ARN-59 British Certificate of Approval VC-78 


ircraft Radio Corporation soonron, n. s. 


Dependable Airborne Electronic Equipment Since 1928 


OMNI/LOC RECEIVERS ©* MINIATURIZED AUTOMATIC DIRECTION FINDERS © COURSE DIRECTORS © LF RECEIVERS AND LOOP DIRECTION FINDERS 
UHF AND VHF RECEIVERS AND TRANSMITTERS (5 TO 360 CHANNELS) ©  INTERPHONE AMPLIFIERS © HIGH POWERED CABIN AUDIO AMPLIFIERS 
10-CHANNEL ISOLATION AMPLIFIERS © OMWMIRANGE SIGNAL GENERATORS AND STANDARD COURSE CHECKERS ©* 900-2100 MC SIGNAL GENERATORS 


Exclusive export representatives (except Canada): Sterne, Carr and Farr Company, 425 Fourth Avenue, New York 16, N.Y., U.S.A. 
Cable address: “ Staraero " 








Air Routes 
in the Soviet Union 


By V. Bashkirov, Deputy Director of the Central Administration 
of the Civil Air Fleet, Council of Ministers of the USSR 


The Soviet Union covers the vast area of 8.6 million square miles, 
exceeding that of the United States (3,608,000 square miles) by 140 per- 
cent. The distance between its northern and southern frontiers is over 
3,000 miles, and double from east to west. With such enormous 
distances the large-scale development of all forms of transport, 
including air travel, is obviously essential, and even before World 
War II the Soviet Union’s domestic air routes exceeded those of all 
other countries in total length. 

The first Soviet air route was inaugurated in summer, 1923. It ran 
from Moscow to Nizhny Novgorod (now Gorki) and was 260 miles 
long. One year later the unduplicated network had increased tenfold, 
and by 1929 it was 20,000 miles long. In addition to the services 
starting from Moscow, the Kharkov—Mineralnye Vody, Tiflis—Baku, 
Alma Ata-Tashkent, Stalinabad—-Kulyab (Pamir) and other routes 
were opened. 

In the thirties air transport developed at an increasing rate: all over 
the country work began on airports, radio communications and 
lighting installations, and Aeroflot received its first Russian-built fast 
passenger aircraft in large numbers. By 1939 the total length of air 
routes in the Soviet Union was 86,000 miles. 

Further development was delayed by World War II, as the Civil Air 
Fleet was needed at the front, and it was not until after the war that 
the whole of air transport was reconverted for civil operations. At the 
cost of great effort it was possible, during the fourth Five Year Plan 
(1946— 1950), to restore what had been destroyed and start on further 
extension of the air routes. 

As early as 1952 the length of the Soviet route network was 109,500 
miles. New services were opened in the Far North, the Far East, in 
Siberia and Central Asia, in the Ukraine, the Baltic Republics and 
Kazakhstan. Aircraft travelled by day and night, often under the most 
unfavourable weather conditions. Four years later, on September 15th, 
1956, a Tu-104 jet airliner made its first scheduled flight, on the 
Moscow-Irkutsk route, and shortly afterwards dozens of jet services 
were inaugurated on other routes. Today they provide direct links 
between the Soviet capital and Tiflis, Tashkent, Sverdlovsk, Novo- 
sibirsk, Omsk and other major cities. 

Much has also been done to improve service to passengers during 
flight and on the ground. Thirty new terminal buildings and over 
20 airport hotels have been erected and many airports modernized. 
Fares have been reduced by 10 to 40 percent on almost all routes. 


The present structure of the Soviet domestic route network is roughly as 
follows: 

1 — The main Trans-Siberian route crosses the Soviet Union from 
west to east. Starting from Moscow, it crosses the Volga basin, the 














i 









































Terminal building at Moscow-Vnukovo, Aeroflot’s central airport. 


oil-bearing regions of the Tatar and Bashkir Autonomous Republics, 
and the industrial zones of the Urals and Siberia. At Khabarovsk, in 
the Far East, the line branches: Tu-104s fly to Vladivostok and to 
Petropavlovsk on the Kamchatka peninsula, while piston-engined air- 
craft serve Sakhalin, Okhotsk, Yakutsk and Magadan. Along this 
mighty 4,500-mile artery lie such vital junction points as Kazan, 
Sverdlovsk, Omsk, Novosibirsk, Krasnoyarsk, Irkutsk, Chita and 
Khabarovsk, which connect with dozens of other independent routes. 
Sverdlovsk, for instance, is the point of confluence for services from 
Adler, Voronezh, Gorki, Mineralnye Vody, Kuibyshev, Leningrad, 
Novosibirsk, Rostov-on-Don, Simferopol, Kharkov and other cities. 


2 — Main routes from Moscow to the fourteen capitals of the other 
Republics of the Union (Kiev, Minsk, Erevan, Baku, Tiflis, Ashkabad, 





Above: Tashkent Airport in the Uzbek Republic, with several Tupolev Tu-104 jet air- 
liners. Below: Airport at the Black Sea resort of Adler, in the Caucasus, with an Ilyushin 
Il-18 turboprop aircraft. 











Tashkent, Stalinabad, Alma Ata, Frunze, Kishinev, Vilna, Riga, 
Reval). These capitals, too, are important junctions, as are other air- 
ports along the routes. 

3 — Local routes to regional centres or larger settlements. These are 


mainly feeder services. 
* 


With the placing in service of the Tu-104, Aeroflot embarked on a 
period of spectacular development. Under the new Seven Year Plan 
(1959—1965) the aircraft will become one of the major means of 
transport; on the main routes alone over 90 airports will be built or 
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modernized. The route network will be considerably extended, and the 
number of passengers will increase. 

The tasks set for 1959, the first year of the Seven Year Plan, have 
been successfully fulfilled. The main routes are served by the Tu-104, 
the Tu-1C4A and the more modern Tu-104B, and by the II-18 and 
An-10 turboprop aircraft. Express routes are being opened up one 
after another: Leningrad—Vladivostok in 11 hours by Tu-104A; 
Moscow-Leningrad, Moscow-Kiev and Moscow-Krasnovodsk by 
Tu-104B; Moscow-Alma Ata, Moscow-—Adler, Moscow-Baku, 
Leningrad—Adler, Alma Ata-Tashkent-Baku-—Adler by I-18 ; Moscow- 


4 Sverdlovsk Airport in the 
Urals, with a Tupolev Tu- 104. 


public. 








Terminal building at Frunze 
Airport in the Kirghiz Re- % 
































































Simferopol, Kiev-Simferopol and Leningrad-Simferopol by An-10... 
and many more. Jet aircraft are in service on more than 20 of Aeroflot’s 
domestic routes alone. 


In the first six months of 1959 the number of revenue passenger- 
miles performed by Aeroflot’s jets was almost double that for the same 
period in the previous year. And in 1965, 95 percent of all air passen- 
gers inside the Soviet Union will travel by jet. 


Nor are local routes being neglected. Here the increase in the number 
of passengers transported has been even more spectacular. These 





Domestic routes in the USSR and some of Aeroflot’s main inter- 
national routes at December 1959. The map shows the 4,500-mile 
main Trans-Siberian route from Moscow to Khabarovsk and its 
branch routes, and the main routes radiating from Moskow to 
the capitals of the fourteen other Republics. The latter are marked 
by stars, though Petrosavodsk, in Karelia, has for some years 
ceased to be the capital of a Republic. 


A United States View of Aeroflot 


Extracts from a speech by James T. Pyle, Deputy Administrator, 
Federal Aviation Agency 


*... | should now like to... report on one airline and its enthusiasm 
for turbine operations. This carrier fleet at present runs about ninety 
percent piston and about ten percent jet. Its future program, however, 
calls for ninety-five percent turbine operations. And this goal is to be 
achieved in five years! 


‘More important, this technical effort is to be accompanied by a major 
sales drive aimed at more domestic service and more traffic on the highly 
competitive international routes. And the message of this sales drive will 
be high volume and low fares. 


“This carrier is perhaps the largest in the world. | am talking of none 
other than the Soviet Union’s Aeroflot. 


“We have lately been hearing from the Soviet Union the recurring theme 
of peaceful competition—a call for a worldwide rivalry to be won or lost 
by individual contests. The contest of immediate interest to us is, of 
course, civil aviation. Yes, they are challenging us at our own game. Now 
| have no doubt as to our answer to this challenge. | think | speak for all 
of you when | say, ‘Good. Let's have at it!!’ 


“In this competition, they will be meeting us head on in every field of 
civil aviation. They will be scrambling for passengers, freight and air- 
craft sales and rentals. And they will be trying to move out into every 
pocket of the globe—including our own United States.” 


routes are served mostly by II-12s and II-14s operating day and night. 


The rate of increase in passenger-miles performed in the USSR puts 
that of all capitalist countries in the shade —and this includes the USA. 
In the West the maximum annual rate of growth is 15 percent, against 
over 25 percent in the USSR. What is more, the present Seven Year 
Plan provides for an average passenger-mile increase of 31 percent 
per annum. But, notwithstanding this ambitious target, Aeroflot has 
done even better in the past year: the passenger-miles performed on the 
air routes of the Soviet Union during the first six months exceeded 
those for the first half of 1958 by 42 percent. 


Air transport, which benefits the national economy and the widest 
sectors of the community, is making great strides in the USSR. The 
aircraft is now firmly established as part of everyday life in Soviet 
Russia. Whereas only a few years ago it took days to travel from 
Moscow to the major administrative or industrial centres of the 
country, the journey can now be made in a matter of hours. Air travel 
has transformed the fairy-tale into reality. A flight from Moscow to 
Leningrad takes 55 minutes, to Tiflis 2 hours, to Adler 3 hours, to 
Tashkent 4 hours, to Alma Ata 5 hours and to Vladivostok 11 hours. 
And the trip from Moscow to the Kamchatka peninsula takes only 
15 hours. Aeroflot has a mighty fleet at its command; airports and 
routes are equipped with the most modern means of communication, 
radio navigation installations and optical landing aids. All this 
enables us to fly safely and with maximum regularity at any time of day 
or night throughout the year. ~ 
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Ie the Soviet Union routine maintenance 
and partial and complete overhaul of aircraft 
fall under a separate organization from 
repairs. The former are the responsibility of 
airport workshops, whereas repairs them- 
selves are the province of special independent 
plants. This system is the only workable one 
in view of the enormous area of the Soviet 
Union and its many airports. A decentrali- 
zation of repairs would hold up the work and 
impair its quality. On the other hand, 
however, it would be too expensive to send 
each separate aircraft to a special workshop 
for partial or complete overhaul. 

Each of Aeroflot’s airport workshops has a 
‘preparation department” where inspections 
are made and tasks allotted to maintenance 
crews. In the “major overhaul department” 
engines are changed and the regulation 200- 
hour overhauls carried out, while an “‘opera- 
tional maintenance department’’ deals with 
routine maintenance before and after each 
flight and is responsible for all 50-hour over- 
hauls. The “auxiliary department” inspects, 
repairs and prepares galleys and other aircraft 
installations. Finally, the “instrument main- 
tenance department” looks after the main- 
tenance and overhaul of removable items and 
special equipment. 

Each of Aeroflot’s independent repair plants 
also has a “preparation department,” where 


A repair dock for the Tupolev Tu-104 
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By I. Malyuga, Chief Engineer, Aeroflot 


aircraft, engines and equipment in need of 
repair are dismantled, cleaned and inspected. 
Repairs to airframes, engines, instruments, 
radio and electrical equipment are then 
carried out in special workshops. There are 
also independent riveting, painting and 
upholstery departments. The work is com- 
pleted in the assembly hall, and the aircraft 
is then thoroughly checked and cleared for 
flight testing. 
* 

Our best repair plants can overhaul aircraft 
or helicopters in 15 to 20 days, and piston 
engines or turbines in 10 to 12 days. Docks 
are available for repairs to the Tu-104 (see 
picture) and similar docks are being developed 
for the li-18 and An-10. Many workshops 
have automatic degreasing plants for aircraft 
parts and moving belts for parts repair and 
assembly. Each workshop specializes in one 
or two types of aircraft or engine. 

In the airport workshops we have succeeded 
in reducing the time required for routine 
200-hour overhauls to five or six hours for 
airframes and eight to ten hours for engines. 

In recent years technical research bureaus 
have been formed in all repair plants and 
airport workshops. These bureaus, staffed by 
highly qualified engineers, are responsible for 
the continuous improvement of technical 
procedures and the development of new 





Aeroflot’s Technical Services 


devices and equipment. They also keep 
statistics on the work carried out and the 
state of vitally important components, work 
out proposals for modifying the design and 
lengthening the life of components and 
equipment parts, and lay down life standards 
for semi-finished parts, spares etc. 

The airport workshops normally work day 
and night shifts, thus considerably reducing 
the time the aircraft are out of commission. 
If one shift does not finish the work on time, 
the aircraft is passed to the next shift. The 
work is prepared for checking by means of 
charts which indicate the order in which work 
is to be done on the airframe, engines, 
instruments and radio equipment. For each 
assembly (undercarriage, control surfaces, 
deicer, pressurized cabin) there is a special 
inspection plan showing the critical spots and 
wear and tear tolerances and giving a list of 
the tools and auxiliary equipment required. 


* 


Automation, mechanization and a well- 
organized routine have enabled us to con- 
siderably cut maintenance and repair costs 
and so lower air fares. Aeroflot is making it 
its business to bring air fares nearer the level 


of rail tickets. 
* 


Soviet commercial airports are equipped 
with special refuelling trucks, airport cleaning 
equipment, type S-80, DT-54 and Belarus 
tractors and type E-153 mechanical shovels. 
Rotary snow ploughs of Soviet design keep 
the runways and aprons free of snow. Ice is 
removed by the new type TM-57 hot air 
blowers. These machines, fitted with VK-1 jet 
engines, thaw the ice with a stream of hot air; 
the water is then blown away by the exhaust. 

Many airports are also equipped with 
fixed refuelling installations and noise sup- 
pressors. The hydrants are always located at 
the aprons. The Tu-104 noise suppression 
system consists of two suppressors for the jet 
pipes and two for the air intakes. Each 
exhaust suppressor has three chambers, the 
noise being muffled by a sound-absorbent 
packing. Blades are mounted inside the air 
intake noise suppressors to disperse the air 
flow on entry. and 
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@ Consolidated Electrodynamics Corp., Pa- 
sadena, Calif. has announced a new oscillo- 
graph of modular construction known as the 
Type 5-123. By assembling a combination of mo- 
dules: mounting, record transport, optical, drive, 
and front panel controls, the instrument can be 
built to a variety of configurations. Standard 
paper width is twelve inches, giving a capacity 
of either 36 or 50 channels. All controls and 
modules are accessible from the front and the 
oscillograph can be mounted on a standard 
19-inch rack. Expected applications will be in 
fixed or mobile ground data-handling stations. 


Electronics 


What’s New in Electronics 


@ Marconi's Wireless Telegraph Co. Ltd., 
Chelmsford, England, has recently installed a Type 
S. 232 50 kW 50 cm radar at the de Havilland Aircraft 
Company's airfield at Hatfield. To aid in the identifi- 
cation of aircraft shown on the radar screen, a Mar- 
coni Automatic Fixer system has also been incorpo- 
rated in the installation. Two Type AD 200 VHF 
Director Finders are sited some twenty-five miles 
apart. When an aircraft calls Hatfield, bearings are 
derived from the transmission by the two direction 
finders. These bearings are fed to the Automatic 
Fixer console and appear as two electrically pro- 
duced lines on the face of the tube. The intersection 
of the lines indicates the geographical position of the 
aircraft. Identification of an echo on the radar display 
is made much more rapidly and positively than by 
requesting the pilot to make a turn. 


@ The Technical Services Division, Rogers Pub- 
lishing Co., Denver, Col., has recently developed 
the VSMF (Vendor-Specs-Microfilm-File) Microfilm 
Catalog Service. The system uses a projection equip- 
ment developed by the Recordak Corp., subsidiary of 
Eastman Kodak Co., and a microfilm information storage 
file. By condensing bulky catalog files the VSMF time 
required to find any item of component information is 
greatly reduced. A simple copying attachment permits 
a copy of the relevant data to be made in less than 30 
seconds. This makes the central facilities available to 
a greater number of staff without the necessity of cir- 
culating the master file. 








@ Intercontinental Electronics Corp., Mineola, 
N.Y., has carried out successful flight tests of the 
new INTEC AM 220H Radio Altimeter in a Sikorsky 
S-60 Flying Crane. The transmitter receiver unit, 
indicator and antennas are illustrated here. The 
altimeter operates on a frequency of 1600 Mc/s 
and power consumption at 28 volts input is less 
than 2 amperes. An index knob on the indicator 
permits preselection of a desired height and a 
warning light flashes when the aircraft descends 
below the preset altitude. This height selection 
control can be connected for operation with an 
automatic pilot system, enabling a preset altitude 
to be maintained automatically as varying weight 
loads are placed upon the helicopter. 





@ Collins Radio Co., Cedar Rapids, lowa, has 
introduced a 360 channel VHF transceiver system 
weighing 12.6 pounds and designed for panel mounting 
in light and medium aircraft. The new 618F-1 Trans- 
ceiver covers the 118.0-135.95 Mc/s band with 50 kc/s 
spacing; it has digital tuning and provides a transmitter 
output of six watts minimum. Overall dimensions are 
3¥,” high, 5%” wide and 97/s2” deep. 








@ Boeing Airplane Company, Seattle, Wash., has developed 
an air defense control system for tracking and intercepting hostile 
raids where the SAGE system or alternate electronic systems are 
not available. MANTRAC, for Manual Angle Tracking Capability— 
utilizes the simple principle of triangulation plotting from known 
radar sites. The plotting board consists of three plexiglass panels; 
the plotters on the right and left hand panels record, by means of a 
protractor and straight edge, the bearings passed by telephone from 
the radar sites at precise intervals. The two panels are then slid 
and superimposed behind the central gridded panel on which the 
interpreter marks the geographical position of the raid. In the 
illustration the launch controller (kneeling) computes the intercep- 
tion and directs either Bomarcs or manned interceptors against the 
raid. Successful tests have been carried out against B-50's, B-47’s, 
and B-52’s simulating intruding aircraft. 






























@ Lear, Inc., Santa Monica, Calif., reached a production milestone when the fifty-thou- 
sandth Lear automatic direction finder came off the production line recently. This light- 
weight ADF unit combines radio range and communication receiver, broadcast receiver and 


automatic direction finder on range, beacon and broadcast stations. K. M. Miller, division 
general manager, is seen holding the fifty-thousandth unit which was gold-plated to mark 
the occasion. 
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@ Cornell University will carry out the design and construction of a massive radar for 
interplanetary investigations, under contract with the Advanced Research Projects Agency, 
ARPA. A site is being surveyed in Puerto Rico for the construction of the 1000 ft diameter 
reflector with its 600 ft tripod supporting the feed antenna. The radar will be used for radio 
investigation of the atmosphere and ionosphere and also for radio astronomy. 


@ intercontinental Electronics Corp. produce the INTEC TMA- 
403X Video Transformation tube illustrated here. It is used in 
“Scan Conversion"’ systems which convert conventional radar data 
into television signals permitting direct viewing in normal room 
lighting. The TMA-403X employs two axially opposed guns in a 
single cathode ray tube. One gun writes radar information with its 
electron beam on an internal target membrane. The other gun reads 
TV information from the other side of the membrane. The tube also 
has a built-in memory which retains target information, allowing 
the operator to see the past track of the aircraft, thereby anticipating 
the intended course of the aircraft. The tube is being used in every 
FAA Aijr Traffic Control Center equipped with radar-to-television 
converted displays and is being adopted for Service use. 


@ General Electric Co's Heavy Military Electronics Dept., Syracuse, N.Y., has 
installed one of the world’s largest rotating radar antenna systems as part of the first AN/ 
FPS-24 Search Radar. The reflector is 120 feet wide and 36 feet high and mounted on a ten 
foot high rotating pedestal. Total weight of reflector, pedestal and feed horn is 135 short 
tons. Associated electronic equipment for the radar system is housed in the building along- 
side. In operational systems the steel tower will be replaced by a five-storey concrete tower 
which will serve as combined equipment building and antenna base. The right hand illus- 
tration shows the interior of the control center and the performance monitoring equipment. 
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Portas the past two years American Air- 
lines has carried an average of eight million 
passengers annually and anticipates exceeding 
that figure in 1959. Statistical estimates of 
future passenger sales indicate this figure will 
be nearly doubled in the next ten years. As 
a result of this growing volume of travel, 
American Airlines in common with all other 
airlines, is faced with the problem of whether 
it will continue to be possible to offer the 
public the personalised seat reservations ser- 


vice which has obtained up to the present; . 


or whether it will become necessary to adopt 
the no-reservation procedures associated with 
mass transport. 

Since 1946 American have been alert to the 
possibilities of electronic systems to both 
speed up and simplify the process of seat 
reservation, in place of the manual clerical 
methods normally employed. In that year a 
system known as the Reservisor was installed 
in the Boston reservations office to undergo 
testing. This enabled the staff to determine 
the number of seats available in any given 
flight. Further research led to a more complex 
installation — the Magnetronic Reservisor 
which was installed at New York’s La Guar- 
dia Airport in 1952. It introduced a “‘memory” 
drum which enabled reservations and ticket 
agents in the New York area to “‘sell or can- 
cel” seats contained in the drum. 

In 1956 an even larger version of the 
Magnetronic Reservisor was installed in the 
West Side reservations office in New York 
and some time later a connection was made 
to Buffalo which enabled agents in the north 
of New York State to sell and cancel seats 
through the Reservisor just as their counter- 
parts in the New York City area could do. 
With this background of experience and inter- 
est in electronic methods for seat reservation, 
American Airlines, working in conjunction 
with International Business Machines, has 
introduced an advanced reservation system 
based on a IBM 7090 special purpose equip- 
ment and known as SABRE. The name is 
taken from the code name assigned to the 
project when the airline and IBM began 
research on it some six years ago. 

SABRE is the largest electronic processing 
system ever designed for business use. It will 
be able to store more than 600,000,000 cha- 
racters and to handle more than 7,500 com- 


SABRE 
A Jet Age Reservations System 


~~ 
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Engineers at work checking the installation of one of the 
two IBM 7090 transistorized computers. Each unit is capable 
of executing 210,000 operations per second. 


The Agent's Desk Set. The operator consults the Air In- 
formation card which is in place on the console. Before 
the operator is the input keyboard while the printer is 
positioned to her left. 








plete airline reservations per hour. Installa- 
tion of the system will commence in late 1961 
and most of the cities served by American will 
be linked to the computing center by the end 
of 1962. The computing center will be located 
in the New York metropolitan area and will 
be linked to more than 1,100 American reser- 
vation desks in 61 cities throughout the USA 
by leased telephone lines. The center will 
maintain a complete “‘up-to-the-second” 
account of all scheduled American flights, the 
seats already reserved on them, and the seats 
remaining unsold. It also maintains a com- 
plete record of each reservation including the 
passenger’s name, telephone number, and 
itinerary. These details and other associated 
data change from second to second as new 
reservations are made and previous reserva- 
tions are either cancelled or altered. As these 
changes are recorded in the magnetic memo- 
ries of the computer, the information is 
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The System in Operation 





@ Passenger requests a seat reservation by telephone 
or in person from any one of 1,100 American Airlines’ 
agents. The agent finds out which seats are available 
on all flights for the desired day by pressing the inquiry 
buttons on the desk console. 








@ Long distance telephone lines transmit the inquiry 
to the Computing Center in New York. The computer 
then searches the magnetic memory as to seats already 
reserved, others still available. 
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@ Seat availabilities are flashed back to the agent from 
the Computing Center. Customer has complete and 
up-to-the-second choice from all seats open on all 
flights for destination and day desired. The passenger 
selects the most suitable flight and the agent pushes 
“sell’’ button. This instructs the Computing Center to 
record the sale. 

















@ Computer confirms sale by automatically printing out 
on agent's printer—flight number, date, number of 
passengers, departure point, and departure and arrival 
times. 
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@ Agent in turn transmits additional information to 
computer’s memory—typing on the console keyboard 
the passenger’s name, telephone number and any 
other special information. The computer automatically 
checks and confirms this additional data for complete- 
ness, and stores it in the memory as part of the passen- 
ger’s reservation until completed, changed or cancelled. 
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instantly available for interrogation by any 
one of the agents’ reservation desks spread 
over the United States. 


The mechanics of SABRE 


The system is composed of three major 
elements: 

1. The Electronic Reservations Processing 
Center—the heart of the system which per- 
forms all the data processing operations 
required by the reservations system. 

2. The Agents’ Sets—which are distributed 
throughout the 1,100 sales desks of American 
Airlines, and enable agents to communicate 
directly with the processing center in New 
York. 

3. The Communications Network —more 
than 10,400 miles of telephone lines linking 
the agents’ sets with the processing center. 


The Processing Center 

The equipment in the Center consists of 
two IBM transistorized computers, each 
capable of executing 210,000 operations per 
second. Within the computers is a magnetic 
core memory system which stores computer 
control instructions, frequently used reference 
tables and transactions actually in progress. 
In addition to the magnetic core storage 
system a high capacity magnetic disc memory 
system is also used for data storage. The discs 
record the number of seats sold and remaining 
for sale and schedule information, fares and 
any other relevant data. Punched card readers, 
card punches, and printers enable airline per- 
sonnel in the Reservations Center to monitor 
the system and enter schedule changes and 
flight information into the system. 


The Agent’s Desk 


The Agent’s Set which is used to communi- 
cate directly with the Center in New York, 
consists of a unit known as the Air Informa- 
tion Device. This uses coded cards listing all 
American Airlines flights and certain flights 
of other airlines. When the card is placed in 
the unit, the code is automatically sensed for 
subsequent transmission to the computer. 
When the computer responds on space avail- 
ability the response is related to the card by 
indicator lights. Push buttons are used to 
indicate the date for which the reservation is 
requested and the number of seats and action 
required. An input keyboard is used to enter 
the passenger’s name and related information 
into the system while a display printer enables 
the operator to read the record he has entered 
and the computer’s replies. 

To illustrate the working of the system a 
flight reservation from New York to Chicago 
is taken as a typical transaction. The agent 
takes the Air Information Card marked 
“Chicago” from the file; this card lists all 
American Airlines’ flights between the two 
cities, indicating the type of service, frequency, 
departure and arrival times, flight numbers 
and fare information. The card is inserted in 
the Air Information Device and the trip date 


and number of seats required entered by 
means of the push buttons. The “availability” 
button is then pressed and the previously 
entered data together with the coded infor- 
mation on the Air Information Card is auto- 
matically transmitted to the computer at the 
Center. The computer then scans the magnetic 
disc memory files to see which flights have 
seats available on the day requested. This 
availability status is transmitted back to the 
agent and shown by coloured lights on the 
console next to the Air Information Card. 
The passenger selects a suitable flight and the 
agent presses a button marked “‘Sell’’. This 
instructs the computer to record a reservation 
and to subtract a seat from the inventory for 
the specified flight and date. A record of the 
sale containing the date, flight number, num- 
ber of passengers, destination and departure 
time is printed automatically on the agent’s 
printer and the same data is stored in the 
passenger record by the computer. The agent 
then enters the passenger’s name, address, 
telephone number and any special instruc- 
tions by means of the input keyboard and 
this is transmitted to the computer item by 
item, the computer acknowledging receipt of 
each item by transmitting a reply to the agent. 
The end of the transaction is signalled by the 
agent pressing the “‘end transaction” button 
whereupon the computer checks through the 
record for completeness, and sends a message 
to the agent through the printer indicating 
any omissions. If there are none the message 
“O. K.” is transmitted. All the information 
is then stored in the disc files as the “‘passen- 
ger name record’’. 

A similar procedure but using different Air 
Information Cards, is employed for booking 
return flights or if a customer wishes a reser- 
vation for a flight departing from a city other 
than that in which the agent is located. 


The future of the SABRE 


In an era of steadily expanding air travel, 
the SABRE system offers immediate benefits 
to both passenger and carrier. The time 
required to make reservations will be enor- 
mously reduced and clerical errors virtually 
eliminated. The ‘‘mechanical memory” will 
also ensure a greater availability of seats by 
making cancelled seats immediately available 
for resale to the “‘wait-listed”’ passengers. In 
addition the system will be able to prepare 
special reports on passenger traffic and will 
considerably simplify an airline’s statistical 
routines. 

The fact that airlines throughout the world 
are aware of this growing jet age problem is 
emphasised by /nteravia’s New York corres- 
pondent who reports that IBM expect to 
market the system on a world-wide basis, and 
joint studies with a number of carriers are 
underway. British European Airways has 
already sent several of its representatives to 
the IBM headquarters in New York to study 


this modern reservation system at first hand. 
~~ 








Fire Control 
for Ship’s 
Anti-Aircraft Artillery 


During the last ten years the Italian industry has succeeded 
in considerably improving fire control for anti-aircraft artillery 
on warships by the use of better methods of servo-control and 
more advanced computers. In particular, the Genoese firm of 
Nuova San Giorgio SpA, which specializes in the development 
of fire control systems, demands exceptionally high stability 
and accuracy in the components of the electro-mechanical 
analogue computers which calculate the firing data. The 
potentiometers must achieve a precision of the order of 0.02 
percent, the triangulation computers a precision of 0.5 percent, 
and integrators and differentiators must work accurately to 
within 0.1 percent. Finally, faultless operation with a margin 
of error of 0.1 percent is assured at temperatures between 
—55° and +70°C. Where lesser degrees of accuracy are 
required, the components used are somewhat less fine. In some 
cases the electro-mechanical computing method is replaced 
by purely electronic processes. 











Fig. 1: Type 20 laying unit of the San Giorgio NA 4 fire control system for medium-weight naval 
anti-aircraft artillery (with Microlambda MLT/4 radar). 


li ith | | Fig. 2: A “stable component”—left in normal position, right during roll or pitch—serves as a 
In line with current trends, electron valves are replaced by vertical reference on the Type 20 laying unit and furnishes output data for automatic stabilization. 


silicon transistors. In addition, robust magnetic amplifiers 
and silicon-controlled rectifiers are used in the computers and 
servo-controls. The advantages of this method of construction 
are obvious: 


— Elimination of warm-up time (for electron valves), hence 
improved operational readiness; 


— Reduced heat build-up; 


— Saving in space; 





— Longer life. 


The use of transistors makes it possible to do away with 
periodic overhauls and to enclose the amplifier units in resin 
to make them watertight and give them effective protection 
against corrosion and vibration. Last but not least, the 
magnetic amplifiers and the silicon-controlled rectifiers reduce 
the need for a stable power supply. The fire control system can > ees ;, , 
be connected directly to the ship’s A.C. mains. : _ ' YS 
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WREEE 


7 eee 
pas’ 


The first fire control system of new design, the Type NA 4, is 
intended for ship-based anti-aircraft guns with a calibre of 
76/62 and is being delivered to the Italian Navy and the naval 
forces of various NATO States. The laying unit (fig. /) is 
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Fig. 4: Laying unit of the San 
Giorgio NA 7 one-man fire 
control system for small- and 
medium-calibre guns on light 
vessels. The equipment is 
compactly built and of light 
construction. Diameter of 
platform 5 ft 8 in. 


Fig. 3: A larger ship’s fire control system, designated San Giorgio NA 6, is under development; 
its laying unit, manned by two operators (radar operator in front, gunner behind) is to be armour- 


plated. 











Fig. 5: San Giorgio TP 1 
mobile test equipment. 





connected with the automatic follow-up mechanism of the 
radar antenna: target range, bearing and altitude are furnished 
by a Microlambda MLT/4 radar in connection with the ana- 
logue computer. The automatic follow-up circuits have a 
store for target track speeds and linear accelerations, and the 








entire laying unit is stabilized about three axes so that the 
rolling and pitching movements of the ship have no effect on 
fire control. The “stable component” pictured in fig. 2 


























always gives the exact local vertical, regardless of the position 
of the unit. 

The NA 4 fire control system can also be used for other 
calibres than that mentioned above, but the ballistic data must 
be calculated with the maximum degree of precision and fed 
into the potentiometers in the analogue computer. 
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Still under development is the considerably larger NA 6 fire 
control system (fig. 3), which is largely automatic and has no 
moving parts other than the radar reflector and the optical 
tracking head. The radar operator and visual tracker sit 
together in an armour-plated cabin. Both are at all times fully 
aware of the tactical situation and of the movements made by 
the target they are tracking. In the NA 6, too, the reflector 
and optical sight are stabilized about three axes and have 
automatic follow-up. The analogue computer which calculates 
the firing data for anti-aircraft operations can also be used in 
operations against ships or coastal fortifications. 


Lastly, there should be mentioned the one-man NA 7 fire 
control system (fig. 4) for use with small- and medium- 
calibre guns on light vessels. Compact and light in weight, 
the NA 7 consists of a laying unit controllable about two axes, 
with optical sight, computer, radar reflector and gyro stabilizer 
system. This one-man system, too, is equipped with tracking 
devices, and the computer calculates the firing data accurately 
(without approximation) and automatically. Finally, the 
system is provided with precision-designed test circuits. 








\/ 





The Breguet Integral STOL Aircraft 


Theoretical and experimental studies of 
short take-off and landing methods have been 
on the programme of Ateliers d’Aviation 
Louis Breguet since 1948, who has investi- 
gated almost every possible means of arriving 
at an economical STOL aircraft which would 
not be too complicated from t-:2 technical 
point of view. Finally Breguet decided on a 
design with highlift flaps and four propeller 
turbines, with the whole wing span lying 
within the slipstream from the propellers and 
the propellers inter-connected by synchron- 
izing shafts. 

Breguet first put these ideas into practice 
in the Breguet 940 experimental aircraft, . 
which began flight testing in May 1958 and 
achieved spectacular take-off and landing 
performance. With a take-off weight of 
14,680 Ib and a total of 1,600 h.p. take-off 
power (four Turboméca Turmo IIs of 400 h.p. 
each), take-off distances (to clear a 50-ft 
screen) of only 620 ft were recorded. Take-off 
run was 280 ft, and sea level rate of climb 
1,380 ft/min. 

This striking performance led at the end 
of 1958 to a Government contract for aero- 
dynamic and static tests in preparation for 
the operational Breguet 941. Breguet then 
built two fuselage mockups of the production 


Engine installation, transmission shafts and propeller 
synchronization. 


The transmission shafts drive all four propellers even in 
the event of partial engine failure. The pitch control 
mechanisms for the four propellers are also intercon- 
nected, thus permitting the following four operating 
modes: synchronization of the four propellers during 
cruise; differential pitch change for the port and starboard 
propeller pairs as a steering aid at low flight speeds; 
differential pitch change of the two outboard propellers, 
to achieve a braking effect in flight; finally, change-over 
to zero pitch angle on all four propellers for landing 
braking. 


. power generator; 
oil cooler; 13. oil tank; 
; 


. pitch control unit motor; 


. wing torsion box; 


SAIDALPwWN— 


o 
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. pitch control synchronizer shaft; 
. propeller reduction gear; 


12. pitch changing mechanism; 


14. Turboméca Turmo engine; 


. propeller synchronization gearbox; 15. exhaust pipe; 
16. oil tank for the rear reduction gear; 


. pitch control synchronizer shaft; 17. bearing; 
. bearing; 18. engine transmission shaft; 
. pitch control actuator; 19. shaft connecting propeller and reduc- 


tion gear; 
20. rear reduction gear; 
. propeller hub; 21. hydraulic pump. 
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The Breguet 941, with a span of 76.1 ft, a length of 70.5 ft 

and a maximum take-off weight of 44,090 Ib, will carry 

a maximum payload of 15,100 lb at a cruising speed of 

around 215 knots. Initially 812 h.p. Turboméca Turmo 

IIIB turboprops are projected, but these will later be 

ym by 1,000/1,100 h.p. Turmo IIICs or de Havilland 
nomes. 


model, one with civil and the other with 
military cabin equipment, and finally tackled 
the construction of a first pre-production 
aircraft of the 941 type, with Turboméca 
Turmo III turboprops. Meanwhile, several 
different versions of this model have been 
announced: the 947M, a pure cargo aircraft 
for civil and military use, the 94/C, for 
mixed passenger and cargo operation, and 
the 942, a pressure-cabin version. 

The following data have been released for 
the 941C passenger version : with 40 passen- 
gers and a take-off distance of only 660 ft 
(to clear a 35-ft screen), stage length is 110 
nautical miles, even with one engine failing 
at the critical take-off moment; however, 
if a take-off distance of 1,150 ft is available, 
stage length can be increased to 940 nautical 
miles. 


Operationally, the Jntégral promises to 
become a serious rival to conventional air- 


craft, even jet-powered, particularly as regards 
journey times on short-haul routes. The 
superiority of the STOL aircraft is naturally 
especially pronounced over the shorter dis- 
tances. A good example is provided by a 
comparison between the city-centre-to-city- 
centre times for jets cruising at 432 knots 









and for the Breguet 941 cruising at 216 knots. 
It is assumed that the STOL model can 
operate from heliports near the city centre, 
whereas passengers for the jet aircraft have 
to spend one hour in each city travelling to 
or from the airport and a further 15 minutes 
in the aircraft while taxying and waiting for 
permission to take off. The jet passenger thus 
spends a total of 2 hours 15 minutes on the 
ground. On the other hand, Breguet counts 
only 40 minutes ground time for the passen- 
gers of its STOL aircraft, a saving of 95 mi- 
nutes. Adding the block times, the total 
journey time from city centre to city centre, 
for a stage length of 270 nautical miles, would 
be 3 hours 5 minutes for the jet, but only 
1 hour 55 minutes for the STOL model. This 
advantage, of course, is progressively lost as 
stage length increases; for a stage length of 
765 nautical miles journey times for the two 
categories of aircraft would be equal. 





The purely experimental Breguet 940 began flight testing in May 1958. Test results were so favourable that a contract 


for development of an operational model was awarded. 


Profit-earning comparison, based on Breguet calculations, between a civil Breguet 941, 


a conventional turboprop aircraft and a compound helicopter 

















In addition to preparing this time com- ' 
, One N.F. = app. 20.4 cents Turboprop aircraft Compound helicopter Breguet 941 
parison, the manufacturers have also worked 
out a profit-earning comparison, based on Max. take-off weight ......... 59,873 Ib 49,900 Ib 44,090 Ib 
the purchase price and the direct operating Cost price (in millions of N.F.) . . . . 4.85 6.93 3.40 
‘ oe ee ee ee 49 65 48 ¢ 
costs per passenger-kilometre for the Breguet gt 202 ha 6 8 6 se Se Se 8 162 n.m 162 n.m 162 n.m. 
941, a conventional turboprop aircraft and Se nn re 30 min 7 min 15 min 
. Costs per passenger-kilometre 
a compound helicopter (see table). The figures foral08n.m.stage ........ 0.69 NF 0.86 N.F. 0.555 N.F 
. fora216nm.m.stage ........ 0.61 N.F. 0.935 N.F. (56 Pass.) 0.49 N.F 
given are calculated by the ATA method and wanna ......2. 0.57 NF 1.05 N.F. (49 Pass.) 0.47 NF. 
make allowance for the additional mainte- forasionm.stage |... ... «| (058 NE ——— oo | 
nance and overhaul costs of the rotor in the fora864n.m.stage ........ 0.49 N.F _ 0.49 N.F. (46 Pass.) 














case of the compound helicopter. It is also 
assumed that the three vehicles each operate 
for 3,000 hours a year and their crews for 
900 hours, and that the depreciation period 
is seven years in each case. Overhaul life is 
taken as 2,000 hours for the engines in the 
conventional turboprop aircraft, and as 
1,500 hours for the other two models. 

The table reveals that a turboprop aircraft 
does not begin to operate more economically 
than the STOL model until a stage length 
of 810 nautical miles is reached; at 864 nau- 
tical miles, passenger-kilometre costs are 
equal for both aircraft types. 

* 

A final point in favour of the STOL model: 
its relatively low approach speeds facilitate 
all-weather flying and enable bad weather 
minima to be drastically reduced for aircraft 
of this category. 







Diagram of the flap and aileron 
arrangement in the Breguet 940/941 
and 942. 

1. control column; 

2. trim tab control cylinder; 

3. control cables; 

4. servo control; 

5. actuating crank; 

6. aileron control rod; 

7. landing flap jack; 

8. connecting rods; 
A 15 9. flap actuating crank; 

10. inner flap actuator rods; 

11, 17 and 19. actuating cranks; 
12 and 15. bearings; 
13. landing flap actuator rods; 
ANN ae 14 and 16. aileron actuator rods; 
<a : 18. outer flap actuator rods. 


aha = 
. pubs. 
—4 


Detail picture A is a section through 
flaps and ailerons, detail picture B a 
section through the flaps only, which 

can be lowered to 90°. 18 
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Ain FRANCE 


PARIS-NEW YORK 
NON-STOP BY JET 


TWICE AS FAST. The new Boeing 


BOLING LET | INTERCONTINENTAL Jet (60,000 H. P.) links 


INTERCOM TIMEMTZL Paris and New York in 8 hours instead of 
14. Leaves Paris at 1 p. m. - arrives New York 
at 3 p.m. (local. time). Eastbound, the 
Boeing rides the jetstreams and crosses even 
faster : 6 hours 45 mins. 


Tole) sm 
ist JET over the Pole to TOKYO 
starts in February 


7 


TWICE AS ROOMY. The INTERCONTINENTAL 
(140 tons) can carry up to 189 passengers in its giant 
cabin. But, to offer you unexcelled comfort, Air France 
has limited the number of seats ; the flight is thus twice 
as pleasant. 


BOEING INTERCONTINENTAL JET on the 
world’s largest airline 
In a few months, the main routes on the Air France 
long-distance network will be served by the new Boeing 
INTERCONTINENTAL Jet : Europe- Japan over the Pole ; 
Europe-California ; Europe-Canada ; Europe-South 
America ; Europe-Far East ; Europe- Africa. 

Get full details from your Travel Agent or your nearest 
AIR FRANCE office: 119, Champs-Elysées, Paris 8¢, 
BAL. 70-50 - Esplanade des Invalides, Paris 7°, INV. 96-20 - 

2, rue Scribe, Paris 9°, OPE. 41-00 - 30, rue du Faubourg 
Poissonniére, Paris 10°, TAI. 46-00. 


BOEING INTEROONTINENTAL AND CARAVELLE, PERFECTION IN JET TRAVEL ON THE WORLD’S LARGEST AIRLINE 








SYMBOL 
OF AIRLINE 
ACHIEVEMENT 























BEA will soon be adding the Comet 4B jet airliner 
to its fleet of Viscounts—the largest in the world. 
BEA already provides greater variety and 
frequency of flights over Europe than any other 
airline. 

BEA carried 2,828,715 passengers during the year 
ended 31st March, 1959. 

BEA aims to provide air services to an ever 
increasing public. 

BEA continues to press for cheaper fares on 
regular services in order to bring air travel with- 
in reach of everyone. 

EUROPE’S$S FOREMOST AJ RARLIWNE BEA earns a third of its revenue abroad includ- 
ing nearly $5 million last year 

BEA has now operated profitably for five con- 
secutive years. 




















OPmmalaizm Tatc 


Europe's largest and most experienced producers 
of aircraft cabin air conditioning equipment 


NORMALAIR experience in this field goes back to the earliest days of the pressurized K 
aeroplane. Founder members of the Company were responsible for the design and production of the - 
equipment used in the first British pressurized aircraft in 1941. Every subsequent British pressurized El 
aircraft and many of overseas design have carried NORMALAIR equipment. The Company is to-day Tl 
the only organization in Europe able to design, develop and produce complete cabin air conditioning pl 

th 


systems for all classes of civil and military aircraft. 





NWORMALATR WEHEOwvVItI ENGLAND 


NORMALAIR (CANADA) LTD. TORONTO 
NORMALAIR (AUSTRALIA) PTY. LTD., MELBOURNE 
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KLM 
the first of all 


existing airlines to open 
scheduled air services, 
offers you the benefit of 


its wide experience. 


KLM, celebrating its 40th 
anniversary this year, 
operates the second longest 





network in the world 





with a fleet of 






modern aircraft. 





SUPER CONSTELLATION scheduled 
services to USA, Caribbean, Peru, Far 
East, Japan and Australia. 


DC-7C USA, Canada, Mexico, Israel, 
South Africa, South America. 


VICKERS VISCOUNT scheduled air 
routes in Europe. 


KLM has been the first non-U.S. 
airline to order DC-8 jets, and 
Fokker Friendship and Lockheed 
Electra turbo-prop: planes. 







The Lockheed Electra will be 
placed into service late this year, 
the DC-8 early in 1960. 





THE WORLD OVER 


KLM 


ROYAL DUTCH 
AIRLINES 












SWISSAIR 





London 


Now, who needs a special reason to go to London? 
But did you know that London is increasingly becoming 
food-conscious? Swissair, too, like to cater for gourmets. 
Particularly for those observing special diets Swissair 
chefs gladly do an extra turn. Fly to London by Swissair! 


You must include Manila in your Far East itinerary. 
Here East meets West in the most beautiful surroundings. 
On their way to Japan Swissair DC-6Bs 
stop in Manila every week. Fly there by Swissair! 


New York 


is many things to many men and women. But doesn’t it 
mean the greatest goal to generations of immigrants 
who came to settle on American soil: Freedom? 
Daily 1-2 departures from Switzerland to New York and the 
United States via Lisbon, Cologne/Bonn and direct. 
Fly there by Swissair! 


Persian Guif 


Day and night countless oil derricks pump rich brown gold 
from the barren earth. On a trip to Bahrein, Dhahran or 
Kuwait, Swissair means the «Tales of 1001 Nights» 
come true. Fly Swissair to the Persian Gulf! 


Montevideo 


Uruguay is the favourite holiday region of many South 
Americans. Gleaming white beaches, lovely landscapes, a 
gay and merry way of life simply lure you to this enchanting 
country. Travel-wise people choose Swissair every time. 


Swissair is everywhere. Whether you step aboard 
in New York, South America, Europe or in the 
Far or Middle East, you’ll feel at home. 
Your travel agent agrees: Air fares are all the same — 
it’s the service that’s different! 


Fly Swissair — worldwide Jets beginning 1960 
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AERONAUTICHE 























CASCINA COSTA - GALLARATE 





ITALIA 








Anywhere in the World is an Airfield... 
Anywhere, that is, where there’s a FOR THE 16 PASSENGER 


100 yards or so of anything like 
level ground, the Twin Pioneer e e 
lands comfortably on that, and 
takes off from even less. Simply, wiht loneer 
cheaply—almost sedately—the Twin 

Pioneer is opening up some of the NOW FITTED WITH HIGHER-POWERED ALVIS 
most difficult territories in the LEONIDES OR PRATT & WHITNEY 

R. 1340 ENGINES 


World. 
SCOTTISH $B AVIATION 


PRESTWICK AIRPORT - AYRSHIRE - SCOTTLAND 
Telephone : PRESTWICK 79888 


MICO MARK V 








90-CHANNEL VHF TRANSMITTER 
190-CHANNEL CRYSTAL-CONTROLLED 
VHF RECEIVER 


Narco, America’s leading builder of radio for business aircraft, offers 
the Mark V with 90-channel 5-watt transmitter covering all frequencies 
between 118.0 and 126.9 mc, and a crystal-controlled VHF receiver 
covering all 190 channels between 108.0 and 126.9 mc. With new, 
long-life transistor-toroid power supply, weighs only 9!4 pounds. 
Has variable squelch feature for “ hash-free ” reception. 12 or 24-volt 
models. Low cost. 


PROVIDES CRYSTAL-TUNED VOR/ILS 
Coupled with the Narco VOA-3/CS-3A or CS-5 
VOR/ILS converter, the Mark V provides the con- 
venience of instant, crystal-controlled tuning to VOR 
or ILS localizer frequencies. 





BRAND NEW! Narco MBT three-light 75 mc Marker Beacon 
Receiver. Total weight only 18 ounces! Send for information. 
AIRCRAFT SUPPLIES, 


Ven Fhasem Teterboro, N.J., U.S.A. Cable VANDUSAIR 


NARCO world-wide Distributors 








WR yaa JET PROGRAMME 
FOR 1960 
SUMMER SCHEDULES 



















ALITALIA AIRLINES 


a i LAT U S i @] RTE 4 the Small Transport Aircraft 


The PILATUS PORTER is especially designed to perform a 
variety of tasks. Its short take-off and landing-runs enable it 
to operate to and from small auxiliary airfields. It carries 6—8 
persons or the equivalent freight. 





Outstanding features of the PILATUS PORTER: 


Excellent flying qualities 

Very short take-off and landing runs 

Very good altitude performance 

Large cabin space with level floor and large double doors 
Clear view for pilot and passengers 

High payload capacity 

Broad, robust undercarriage 

Low initial and running costs 

Can be supplied with runners or floats 


Applications: 


Air taxi service 
Aerial surveys 
Pest extermination 


Parachute jumps, load dropping a 
Ambulance aircraft ama F> fi TLS — 
Mountain operations (glacier landings) eal MRT 
Communications and transport 

Aircraft Works Ltd., Stans, Switzerland, Tel. (041) 84 14 46 
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AVIATION - SHIPPING - ELECTRONICS 


ALL WIRES and SPECIAL CABLES 


“Grand Public '' and ‘Professionnel "’ officially approved cable 


strands. Land lines. 
Cables for microphones, cameras, telephones. 
Coaxial cables to French and American standards. 


S. A. capital 100 million francs 
140-146, r. Eugéne-Delacroix, DRAVEIL (S.-&-O.) 
Telephone : BELle-Epine 921-55-87 




























> All types of 
<o ° 
ol Washing, M AT R A 
Bs Deicing SPECIAL MISSILES 
‘a and Anti-Icin 
ZA\ : g ROCKET LAUNCHERS 
a equipment for aircraft 
i. AUTOMATIC PILOTS 
5 / Proven in 2 years’ service with 
: Lufthansa. 
Bernhard Schulze-Eckel BOULOGNE S/SEINE 


Maschinenfabrik 


Ahlen/Westf, Telex 082/8829 27, Quai de Boulogne MOLitor: 60.10 




















Does your book-keeping distort 
the picture of your company ? 


Do your books reveal a clear picture of the 
various departments of your business? Is 
this picture true to facts—is it up-to-date? 
Whether your business is large or small— 
there is a “National” accounting system 
which will give you accurate tacts and 
figures and enable you to rationalize your 
operations. With a “ National" you get a 
factual, up-to-the-minute picture of your 
company’s activities. 


ae 


NATIONAL REGISTRIERKASSEN AG. 
Stampfenbachplatz ZURICH Telephone (051) 26 46 60 
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ALJ 159 


FLIGHT EQUIPMENT 


AUTOPILOTS 1!) 
MASTER — i |] 


GYR 
HORIZON GYROS - 


a 
SR BiVIRIA THE U! 
@Ag: wae oe 





a | MANUFACTURES FUEL 
FILLING EQUIPMENT 
AND CIRCULATION SYSTEMS 
FOR ALL AIRCRAFT, 
AS WELL AS AIRFIELD 
REFUELLING SYSTEMS 


* 


EQUIPS THE FOLLOWING AIRCRAFT: 


CARAVELLE - ETENDARD - MAGISTER - MIRAGE 
NORATLAS - SUPER MYSTERE - VAUTOUR etc... 








GUIDANCE 


AND 
AUTO STEMS ? LICENCES FOR BENDIX - HOBSON - FLIGHT REFUELLING 
TELECONTROL - § : 4 PLESSEY - SAUNDERS VALVE 


TELEMETERING 
ACOUSTIC saa 

MISS-DIST ANCE ee a 

MEASUREMENT i mena WS 








SIEGE SOCIAL 25 a 29, RUE DU-PONT NEUILLY SUR-SEINE MAILLOT 49-35 et lo suite 


17, Rue Louise Michel - Levallois-Perret - PEReire 17-02 














WORLD LEADER IN 


LOnc 
FF? Ance 


IN avication 


INTERNATIONAL SALES AND SERVICE: AEROMARITIME, INC. 
1000 Vermont Avenue NW, Washington 5, D.C. 


a 
EO fete) Jace), 7-wale], | (CANADA) Ltd. 
Cornwall, Ontario 











College Point, N.Y. 
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List of Advertisers in “Interavia"” February 1960 


Hawker Aircraft Ltd., Kingston-on-Thames 
Hollandse Signaalapparaten N.V., Hengelo 
Hughes Aircraft Co., Culver City 

Hunting Aircraft Ltd., Luton 


Iberia, Madrid 
KLM Royal Dutch Airlines, The Hague 


Marconi's Wireless Telegraph Co., Chelmsford 
Matra, Paris 
Mobil International Oil Co., New York 


Aero Design & Engineering Co., Oklahoma City 
Aeronautica Macchi S.p.A., Varese 

Aircraft Radio Corp., Boonton 

Air France, Paris 

Airmed Ltd., Harlow 

Alitalia, Rome 

Atlas Copco AB, Stockholm 

Autonetics Div. of North American Aviation Inc., Downey 
Avco Corp. Lycoming Div., Stratford 

Avions Louis Breguet, Paris 


Bendix International, New York 

Bristol Aircraft Co., London 

Bristol Siddeley Engines Co., Coventry 
British European Airways, London 
British Petroleum Co. Ltd., London 


Canadair Ltd., Montreal 

Carburateurs Zénith, Levallois-Perret (Seine) 

Contraves Italiana S.p.A., Rome 

Convair, San Diego 

Costruzioni Aeronautiche Giovanni Agusta, Cascina Costa (Gallarate) 226 


National Aeronautical Corp., Teterboro 
National S.A., Zurich 

Nord-Aviation, Paris 

Normalair Ltd., Yeovil 

Northrop Corporation, Hawthorne 


Omnipol S.A., Prague 


Penfield Manufacturing Co. Inc., Meriden 
Pilatus Flugzeugwerke AG, Stans 

Piper Aircraft Corp., Lock Haven 

The Plessey Co. Ltd., Ilford 


Bernhard Schulze-Eckel, Ahlen/Westphalia 
Scottish Aviation Ltd., Prestwick 

SFENA, Neuilly s/Seine 

SFIM, Massy 

SNECMA, Paris 

Ad. Striiver & Co., Hamburg 

Sud-Aviation, Paris 

Swissair, Zurich 


Decca Navigator Co. Ltd., London 
Decca Radar Ltd., London 

Del Mar Engineering, Los Angeles 
Deutsche Lufthansa AG, Cologne 


Edo Corporation, College Point 
Electric Auto-Lite, New York 
English Electric Ltd., London 
English Electric Weapons, London 


Fiat S.p.A., Turin 


Filotex, Draveil Technocommerz GmbH, Berlin 


Telefunken GmbH, Ulm 
Thomson-Houston, Paris 


UAT, Paris 


Vertol Aircraft Corp., Morton 
Vickers-Armstrongs Aircraft Ltd., London 


General Electric Co., Schenectady 
Gilfillan Bros., Los Angeles 
Goodyear International Corp., Akron 


De Havilland Aircraft Co. Ltd., Hatfield 
De Havilland Canada, Toronto 


Need High Purity WATER 


For Fueling Jets ? 


Penfield Demineralizers Are Performance Proved 
For Service at Airports. 








Aviation study bureau 


in West Switzerland requires several 


young graduate engineers 


having specialized in mechanical or electrical engineer- 
ing, of German or French mother tongue but with 
excellent knowledge of English, for independant work 


Pratt & Whitney depends on Penfield pletely “ Packaged” — requires only on technical questions in the following fields: aero- 


Demineralizers at its Jet Engine Testing 
Laboratories. Penfield units also are in 
active service at airports from Iceland to 
the tropics — for Esso, Pan-Am and Ame- 
rican Airlines. 

Each Penfield is always shipped com- 


PENFIELD 


Manufacturing Co., Inc. 
19, High School Ave., Meriden, Conn., 
U.S.A. 


simple connection to airport service lines 
to start delivering super high purity, de- 
mineralized water. Operation is trouble- 
free, low in cost—can be fully automatic, 
where desired. 

Availability of 50 standard models 
insures meeting any purification and flow 
rate need. Write today for full information. 


The Pioneer Designer and 
Manufacturer of “ Packaged" 
Demineralizers for Industry 





dynamics and thermo-dynamics, calculation of per- 

formance for aircraft and missiles, production methods, 

guidance and control, aviation electronics. 

Good prospects of advancement, largely independent 

situation, good salary, five-day week, three weeks paid 

vacation, accident insurance, pension fund. 
Handwritten applications, with photograph, brief curriculum vitae, details 
of salary required, date of entry, and references to Chiffre X24, INTERAVIA, 
Corraterie 6, Geneva, Switzerland. 














SERVICES LINKING 
4 CONTINENTS 


LINEAS AEREAS DE ESPANA 
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A high degree of operational reliability — 
precision — quality — tasteful and appropriate 
design, these are the sterling qualities of the 
products of the German Democratic Republic's 
aircraft industry. 
Inspect our wide range of products in the 
Aviation Pavilion during the Leipzig Fair 
_ from February 28th to March 8th, 1960. 


Aircraft 


Aircraft equipment 


Aircraft accessories 


»nehea@mas Yr 








Convair’s oe kt free world’s fastest ‘ 


bomber, flies at more than twice the speed 


7 
- 


of sound SEF vice as fast as any other | 
U.S. bomber now operational =F 1: is | 


now entering service with the U.S. Air Force. | 
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ro GENERAL DYNAMICS CORPORATION 





